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Kupuum (10KTOpJIHMK AUCCEPTANMACH AHHOTALMSACH)

JAuccepranuss MaB3yCHHHMHI J0J13apOJIMTH Ba 3apyparu. XO3WPru KyHIa
nynéna 13,5 mwumapyn rekrap epHUHT 1,4 Muwmaps rekrapyu KALMUIOK XYKaJIUK
MaxCyJOTIapUHU €TUIITHPHUINTA MYIDKauianTrad. XKaxonaa ycub Oopaérran axonu
COHM Ba YJApHUHI SXTUEXKIAPU €pllaH sAHajla YHYMIW (ONJaNaHUIIHUA TaK030
ATMOKJIA.

V36eKHCTOH KHIIIOK XYXKaIUruja 3aMOHABUN arpOTEXHOJIOTHUSIIAPHUA KEHT
KOPHUM JTUI, CYFOPWIAJAUIAH EPIAPHUHT MEIUOPATUB XOJATUHM SXIIMJIALITA
anoxuaa 5bTubOp OepwiMokaa. XOCWIJOPIAMKHM  OHIMPUIL Ba  EPHHUHT
YHYMJOPJUTUHU MYHTa3aM AXmmiad Oopuiiia KUMEBHI mpenapatiap — MUHEpal
YFUTIap, YCUMIIMK CTUMYISITOpJAAapy, NECTUIMAJIAP, WIYHUHTAEK, AedOIMaHT Ba
JNECUKAHTIIAp MyalsiH YpUH TyTaau.

[Taxta xocunuuu MyBadPakuATIM WAFUO OJUITHUHT MYyXUM IIapTiapuiaH
Ooupu ry3a nedonvalMsICUHU ¥3 BaKTHAa Ba MakOyl MebEpiapaa YTKa3UILIUP.
Cudarnu yTrazuiraH aedoivanus MaxTaHU KHCKAa Mynajatiapja TYJIUK HUFUO
OJIMII MMKOHWHU Oepanu. by sca famma skull, Ky3rU-KMIIKH TaaOupiiapHu Y3
BakTHAa OommIam XamJa KEIryCH WWJl XOCHUJIMHUHT MYJ OVIuImMra 3aMuH
ApaTajiu.

Nnuiab yukapuiln KOpXOHATAPUHUHT XOMaIl€ 0a3acuHU MaxXaJUTMHIIAII THPUIILL
Ba yJap acocuja UMIOPT YpHUHU OOCaUTraH SHTU TypAard MaxcyjaoTiap OJIUII,
0030pJIapUMU3HU  3apyp MaxcyjloTiap OwilaH TYJIAMPUII Xamaa dSKCIOPT
CAJIOXMSITHU YCTUPHUII peclyOsiMKaMu3[a amajira OmMpUiIaéTraH UCIoXOTIapAaH
Ooupu xucobOmanaau. Ma3kyp BasudaHd aMmaira OUIMPUIIIA UMIOPT XOMAIIECH
XUCOONaHTraH «OUIOGUT» YpHUTA MaXaUTUH JOJOMUT MUHEPAIUHU XJIOPHU
KucioTacu €paamuia napuanad, KaiabIUil, MarHUil XJIOpU SPUTMACUHU OJUII Ba
YHU HAaTpuUW XJIOpaTH OuWjaH KOHBEpCHUSJIAIl OpKajdd KaM 3axapiu, fFy3a
OapriapuHUHT TYKWIMIIMHA Ba KYCaKJIapHUHT TYyJa MUIIHO EeTHUIUIINHU
TE3NMAIITUPATUTAH, IOKOPH caMmapaiu SHTH Je(oiuaHTIap SpaTwil, IIy OpKald
UIUIa0 YMKApUIl KOPXOHAJIAPUHUHT XapaKaTHapuHH KUCKAPTUPHII Xamja
MaxCyJ0T TaHHAPXUHH MMACAUTUPHUIIT MyXUM axXaMUsT KacO Taau.

V36ekucron Pecny6nukacu Ilpesupentununr 2015 iimn 4  mapraarn
[1®-4707-con «2015-2019 innnapaa unuiad YMKAPUITHA TAPKUOUI Y3rapTHPHIII,
MOJICpHU3AIMS Ba JAuBepcuPUKaNvg KWIMIIHA TabMHHIANI Oyiinya Yopa-
Taabupnap nactypu tyrpucugaxtu @dapmonu Ba Basupmap MaxkaMacHHUHT
2015 #wmn 22 suBapmaru 3-coH «CaHoarna WIUIA0 YMKAPUIN XapaKaTIapuHU
KHCKapTUpHUIITa Ba MaxCyJlOoT TaHHAPXWHU MacalTUpHUIITra JIOMp KylIMMYa dopa-
TaAOupIap TYFPUCUAANTH KapOpU Xamza Mas3Kyp (aonusiTra TETHWILIN OOoIIKa
MEBEPUI-XYKYKUN XyXoKaTiap/aa OeiruiaHrad BasudasapHu amaira ONIUPHINTa
yi0y auccepTanus TAAKUKOTA MyalsiH Japakaaa Xu3MaT KA.

TaakukoTHUHT Y30ekucTon Pecny6imkacn ¢GaH Ba TeXHOJOTHSJIAPH
PUBOKIAHUIIMHUHT ACOCHH YCTYBOpP MYHAIMULIAPUIa OOFJIMKIMIU. Ma3skyp
TaJAKUKOT pecrybnuka ¢an Ba TexHomorusuiap puBoxkiaaHumuHuHT V. «Kuménii
TEXHOJIOTUSIIAD Ba HAHOTEXHOJIOTHSIAp» YCTYyBOp HYHanmumura MyBOQUK
Oa)kapuJiraH.



Juccepranusa MaB3ycu OVHHU4Ya XOPUKUHM MIMMI-TAIKHKOTJIAP IIAPXH.
OpraHuk Ba  HOOpPraHUK  J€(QOJUMAHTIIAPHUHI  OMOJOTUK,  (U3HOJIOTUK
XYCYCUSTIAPUHH XaMJla 3KOJOTUK-TOKCUKOJIOTUK XOCCAIAPUHU SIXIIWIAI, YHIAH
TallKapu UWOUIad YWUKApUIl —TEXHOJIOTHUSJIApHU — spaTvlra UyHAITUpUITaH
TAAKUKOTIAp AXOHHUHT €TaKYd WIMHUN MapKaszjapu Xamaa OJIMM TabJIuM
Myaccacanapuaa, kymianad, Florida Industrial and Phosphate Research Institute
(AKII), Indian Council of Agricultural Research (Xunnucron), Cotton in Central
China and Virulence on Selected Cotton Cultivars (Xwuroii), University of
Tennessee Institute of Agriculture (AKL), Cotton Research Institute in Multan
and Islamabad (IToxucron), University of Cordoba (Mcnaunus), Chinese Academy
of Agricultural Sciences (Xutoii), Vrutnap Ba uncexropynrummaiap (HUYU®,
Poccus), YMyMuii Ba HOOPraHMK KMME HMHCTHTYTIapuaa (Y36ekucToH) omud
OOpUIMOK/IA.

Opranuk Moajanap acocuaa AedoNranTiaap UIIad YUKapUIl XaM/ia yIapHU
TAaKOMWJUTAIITUPUILNTA OUJI KaXOHJa OJuO OOpWiIraH TaJAKUKOTIAp HaTUXKacuaa
KaTtop, OKymJaJaH, KyHuaard WIMHN HaTWXKalap OJUHTaH: (PU3HOJIOTHK
XOCCaJapuHM SXIIUIANI MaKCaauJia TabCUp ITYBUYM MoJJacu 2-xyiopaTuiidochon
kucinotacu (C1CH2CHoP(OH),0O) 6ynran »Tpen mnpenapaTd HILIad YHUKWITaH
(AKILI «Amhemy niMuii Mmapkasn); Fy3a KycakjJapuHU OYWIHIIMHUA Ba OapriapHu
TYKWJIUIIMHA TE3MAIITUPYBUHU JIPONT Ae(HOTUAHTUHUHT TabCUP ATYBYU MOJJAACU
Oynran — tuauazypon cunte3 KuiuHran (I'epmanust «Shering» wimuii Mmapkasn);
Oup BakTHU ¥y3ujaa OapriapHd TYKWIMIIATA Xamja OeroHa YTiIapHU WYKOTHINTA
XU3MaT KWJIAIuTraH Jpomm-yinbTpa mpenaparu onunHrad (I'epmanus Kymima
KopxoHacu «Hehst» Ba «Shering» wimMuii mapkasnmapu); DUMETHIIMH acOCHIa
XapBeiin, persioH Ba rpamokcoH naedonuantiapu sipatwirad (AKII «Uniroyal
Chemical» wnmuii mapkasu); nukc (MemukBaT xjopua) — 1,1°-gumeTwi-
nunepuauH xinopuau oimHrad (I'epmanus «Bast) nnmuiit Mapkasn).

Jlynéna HOOpraHWK Ba OpPraHHK MOJJanap acocuna AeQouaHTIAp CHHTE3
KWINII Ba MILIA0 YMKAPHUII TEXHOJIOTHSJIAPUHU TAKOMUJUTAIITHPHIN OYyinda Oup
Katop, JKymiadaH, KyWHJarm yCTyBOp HYHaIWIUIapja TaAKUKOTIAp OJIu0
OOpMIMOK/IA: IMaHAMUJITIAp, XJopaTiap, XpoMariap, OuxpoMariap Ba HOAHUATAD
acocHsia KaM 3aXapiii KOMIUIEKC TahCUP 3TYBUM HOOPraHUK IMpernapatiap HIiad
YUKAPHUIITHHA TaKOMWUTAIITUPHIII; THodQupIap, noJaucynbuanap,
cynb(hOoOKCHIap, TUAPA3UH XOCWUJIAIAPUHM CHHTE3 KWIHWII, aibIeTHijIap Ba
VIIAPHUHT XOCWJIAJlapH, TaJOTeHKapOOHJIM KHUCIOTanap, THOKapOOH Ba KapOOH
KHCIIOTAJIADUHUHT Xocwuiaiapu, (HochOopOoOpraHuK Ba TETEPOIMKIUK OWpUKMAaIap
acocu/ia OJIIMHJAH OeNTUIIaHTaH XyCycHsITiIapra 3ra OyJIran opraHuk mnpenapariap
OJIUIL TEXHOJIOTUSITIAPUHU SPATHIILL.

MyaMMOHMHI ypraswiranjauk aapaxacu. Fyza nedonmantmapu Ba
YJIApHUHT OMOJIOTHK, (DU3UOJOTHK Ba arpOHOMHUK XamJa TEXHOJOTHK >KUXATIapu
oyinmaa M.H. Habwme, A.M. Mmamamuer, T.C. 3akupoB, H.H. MenbHUKOB,
AM. Ilpyranos, JI.ZI. CronoB, K.E. OBuapo, H.®. 3y6koBa, C. Tyxraes,
C.1I. Pammpoma, X. Kyuapo, A.A. VYmapos, III.)K. Temaes, P.C. Hazapos,
@®.X. Xomumo, @.)K. Temae kabu onumiap TOMOHHAAH MYHTa3aM paBHUIIAA
WIMUNA U3JaHUIUIap OJM0 OOpWIIraH Ba yjap XO3UPrd BakTAa yiiOy WYHATUIIHUHT
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PUBOXKJIAHUIIUTA acOC OYIMO XU3MaT KUIMOKAA.

XKaxonma J.C. Suttle, F.R.H. Katterman, W.C. Hall, L.C. Brown, C.L. Rhyne
Kabu oiuMJiap TOMOHHUJAH OPraHMK MOJJAJIap acocuja Ae(oJIMaHTIIap OJIUII Ba
unuiad YMKapuill TEXHOJOTHSIIApUHU sSpaTuil Oyiinya WIMUN TaJIKUKOTIap OJIHO
OopunraH.

Byryarn kyHraua fy3a gedoidaHTH UNUIA0 YUKAPUIIHUHT  TYpPJIH
TEXHOJIOTHSIIapU sIpaTWJITaH Ba yllap caHoaTra TaTOMK KWIMHTaH. AMMoO Oy
nedoTuaHTIapHUHT JAcTIa0Ku XOMall€Cu 4YeT/aH KeITUpuiaraH. Anaduériapaa
nosioMut muHepauiapuan HUTpat (M.JI. Uenenesenkuii), docdhop (I1. bozamxkues,
K. V3ynoma, b. Muxaiinos) Ba cynbdar (M.K. Hprames) kucnoramapu OuinaH
napyanam Oyinya MabliyMOTJIap MaBxXKyl. Hurepusma mOIOMUT MHUHEPAIUHU
XJIOpUJ KUCTOoTacuaa mapyanam Taakuk KuwinHran (A.A. Baba, A.O. Omipidan,
F.A. Adekola). Ym0y wuiamuil u3naHunuiap MHHEpajd YFUTIap Ba HOOPTaHUK
OMpUKMAaJIapHUHT OOIIKa TypJlard MaxCyJOTJIapUHU OJUIITra HYHAITUPUIITAH.
Apum KyHaupuWITaH JOJOMUT MUHEPAIWHHM JNacTiad XJIOPUJ KHUCIOTacu OujiaH
napyanad, KeMMHYAIUK cyiabdaT KucimoTacu €paamMuia KalWTa HIUIOB Oepull
HaTWKacuna runc (kaapluii cynbdar) Ba OUIIOPUT (MAarHUUd  XJIOpHUN)
KpUCTAIIApUHU onuil ycynu taBcus stunrat (A.T. lanaxomxaes). by yTkazuiran
Oapua TaAKUKOTIAPHUHT SKYHUM MaKCaau KaJblUM-MarHui Xjaopatiu AedoauaHT
OJIUII XUCOOJIaHMAaraH.

Tabuuit MOJOMUT MHUHEpPAJIMHU XJIOpHJ KHCJIOTach &Epaamuaa mapuanao,
KaJbIlui, MarHuil XJIOpUJ SPUTMACHMHHU OJIUII Ba YHU HATpUM XJjopaTh OuiaH
KOHBEpCHSUIAIl OPKAIHM KaJIbIIMM-MarHui XJIOpaTiau AeoauaHT UIIad YuKapuil
Kapa€HIapUHUHT WIMHH acocjapu XamJa TEXHOJOTHsCH OVyindya WiIMUN
MabJIyMOTIIap MaBKYyJ dMac.

by MyamMMonapHUHT €4uMHM HMIOPT XOMAaII€CH XUCOOJaHTaH «OUIo(UT»
YypHUTA MaXa/IMi JTOJIOMHUT MUHEPAIMHU XJIOPUJl KUCIOTacu EpaaMua mapyanao,
KaJIbIIMM, MarHui XJIOpWJ SPUTMACHHHM OJIMII Ba YHU HATPUM XJIOpaTH OWIaH
KOHBEpCHUSUIAIl OpKaJIM KaM 3axapiu, Fy3a OapriapuHUHT TYKWIAIIUHUA Ba
KYCaKJIapHUHT TYJIa MU0 €THIMIIUHU TE3NAIITHPAIUTaH, IOKOPH camapaliy SHTU
nedoauaHTaap ApaTUIl opKaym O6aprapad STUII UMKOHUHU Oepajy.

Juccepranuss MaB3YCMHUHI JUCCepTAlUA OaxapwiaéTraH WIMHUM
TAAKUKOT MYacCACACHHUHI MJIMHI TAAKHKOT HILIAPH OMJIAH OOFIMKJIMIHU.
Jluccepranus TaaKUKOTH YMYMHUM Ba HOOPTraHWK KUME MHCTUTYTHHUHI WJIMHI-
TaJKUKOT wunuiapu pexkacuHUHT DA-A12-T154 «Maxamumii Xomamiénan Kam
3axapiii KaJblMi-MarHuii xjopar AedONMaHTHMHH Ba YHUHT acocuja sHaja
camapajlid Ipenapariiap OJHMII XaMJla KUIOUIOK XY XKIMTHAa  KyJUIam»
(2012-2014 iit.), ®A-A12-141 «Pecmybnrka MHHEpaJI XOMAIIECHIaH KOMILICKC
TAbCUP ITYBYM SHTU CaMapaid XJopaT TyTraH nedonuaHTiap unurad duKapuIn
TexHoyiorusicuan spatumn» (2015-2017 #it.) MaB3ynapuaard aMajiwid JIOMHXaiap
noupacujia Oaxxapuiras.

TagKUKOTHUHI MAKCAAd MaXaUIMH JOJIOMUT MHUHEPAJIUHU  XJIOPHUJL
KHCIIOTacH OWiIaH mapyanad, XOCWJ OYIraH MaxCyJIOTHU HATPUH XJopaTd OwjaH
KOHBEpCHsIAll OPKAJIM KaM 3axapiid Ba IOKOPHU camapaiu sHrU Ae(OIUaHT OJIUII
TEXHOJIOTUSICMHY WIIIJIa0 YUKHUIIAH HOOopar.



TaaKMKOTHUHI Ba3u(aaapu:

@aprona Bunoatu «llypcy» Ba Kamkanapé Bunostu «llaukamap» koHmapu
JOJIOMUTIIADUHUHT KUMEBUM TApKUOMHM, (PU3UK-KUMEBHUIM XOCCATAPUHU YPraHUII
Xamja Mojaanap TapKUOWMHU aHUKJIAIIL;

JOJIOMUT MUHEPAIMHU XJOpUJ KHCIOTa OWJIaH mapyanamjga KYNUKJIaHWII
Kapa€HUHM TAJKUK 3THUII Ba KYMHK XOCUJ OYIMIIMHU KaMaWTHUPHUII WYIIapuHU
TOIIHILI

XJIOpUJI  KHUCJIOTa  KOHIICHTpaUMsCUra, >Kapa€HHUHI  XapopaThd  Ba
JaBOMUMIIUTUTA OOFJIMK paBUILA JIOJOMUTHUHT XJOPUJl KHUCIOTacH OujiaH
NapyajaHuIll KAHETUKACMHMU YPraHWI, JOJOMHUTHHU Mapyajall MaxCyJOTIapUHHU
dbunpTpIIall )KapaéHUHU TAAKUK KUJIUIIL

KaJIbIIUM, MAarHUM XJIOPUJ OJTHUII Kapa€HUHUHT MaKOYJl TE€XHOJIOTUK PEKUMH,
TEXHOJIOTUK TU3UMHU Ba MOJJIMI OAJIaHCUHU WIIIa0 YUKHUII;

noautepmuk mapoutaa MgCl,-CaCl,-H,0; [56,06%CaCly+40,77%MgClo+
+3,17%NaCl]-NaClO3-H,O nan ubopar Oynaran cuctemMa KOMIIOHCHTIAPHUHUHT
¥3apo TabCUPJIAIIYBUHU YpraHUIII;

KaJblIUM, MarHuii  XJIOpWJ OPUTMAcCUHU  HATpUM  XyjopaTd  OwiaH
KOHBEpCHUsIAIl KMHETUKACMHU XapopaT XamjJa BakKT JaBOMUWIIMIHIA YpraHuill,
XKapa€HHUHT MakKOyJl KYpCcaTKW4YJIapUHU aHMKJAIll, IIYHUHTJEK, KOHBEpCHUsIaH
CYHT XocuJ Oynrad OYTKaHW HATPU XJIOPHUJ Ba XJIOpaT YyKMalapuaaH To3auaiiaa
(bUABTPIIAIIHY TaJAKUK JTHIII,

KaJbIUHA-MarHuil xyuopatin AeOoJIMaHT OJIMII >KapaéHUHUHT TPUHIUITHAIT
TEXHOJOTUK THU3UMHUHHU SIpaTUIl Ba MOJNIUMNA OallaHCUHU TY3WI, SIHTH
nedONMaHTHUHT TaXpuOa-CHHOB HAMyHAJIApWHM HWOUIA0 YUKApUIl  XaMja
arpoOKMMEBHM, HIKOJIOTMK-TOKCUKOJIOTUK CHHOBJIAp/aH YTKa3ull, UIUIad YMKAPHIL
Kapa€HUHUHI MEBbEPUN-TEXHUK XYXOKATIAPUHU Tal€pJIalll.

TagkukoTHUHT 00bekTH «III¥pcy» Ba «Ilaukamapy HOJIOMUT MUHEpPAJLIAPH,
XJIOPUJ KHUCJIIOTa, KallblMii, MarHUM XJOPUIJIApH XamJa Kallbl[Mii, MarHud Ba
HAaTpUH XJIOpaTIapH.

TaagKUKOTHUHI MpeAMETH JOJIOMUT MUHEPATIUHU XJIOPHUI KUCIOTacH OujaH
napyaaill, XoCua OyIraH KajablMi, MarHui XJIOPHI SPUTMACUHHA HATPUH XJIOpATH
éplamMuia KOHBEpPCHUSJIAII OPKAJIM KaJIbIMH-MarHuid XJIopaTiu 1e(oauaHT OJUII
xKapaHilapy,  Mypakkad  cuUcTeManapJard  KOMIIOHEHTJIApPUHUHT  y¥3apo
TabCHUPJIAIIYBU XaMJla SPYBUAHJIMIMHU, YHJIAaH TallKapyu XoMaml€ Ba Tauép
MaxCyJOTIApHUHT KUMEBUHN, (DU3UK-KUMEBUI XOCCaTapyHU YpraHUIIaH noopar.

TaakukoTHUHI ycy/uiapu. Jluccepramusiga KuMEBUN, (PUUK-KUMEBUH,
KyMiaZaH, pEHTreH(aszaau Ba TEPMOTPAaBUMETPHUK, BHU3yaJ-TIOJIUTEPMUK KaOu
TaJKUKOT Ba TaXJIWJI YCYJUIAPH KYJUJTAHWIITaH.

TagKUKOTHHMHT MMM SHIMJIMIHM KyWuaaruiapaadn noopar:

UIK OOp UMIOPT OWUIIOPUT YpHUra MaXaIMd AOJOMUT MUHEpAJJIapHU
XJIOpUJ KUCJIOTAacH €pAamMujia napyanad OJIMHIaH XOMall€ acocua SIHTU KablUii-
MarHui XjJopatiau AedOIMaHT OJMII UMKOHUSTIAPY aHUKJIAHTAH Ba MPUHIIATIAAI
TE€XHOJIOTUK TU3UMH HIILJIA0 YMKUIITaH;

JOJIOMUT MHUHEpAUIApUHUA  XJIOPUJ KHUCIOTacu €pAaMujaa  Iapyasiall
Kapa€HUHUHT MakOyJd TEXHOJIOTMK KYpCAaTKUWIapW aHUKJIAHTaH, yHra Kypa,
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HCl konmentpammscu 31,0%, ¥3apo TabcupiamyB Baktu 30-35 ngakuka,
xapaénnarn xapopar 30-40°C, CaO Ba MgOnHuM spuTmara yTHII Japa)xacu
99,42-99,60% nuru ncOOTIaHTaH;

WK OOp KaJblIMii, MarHui Ba HATPUM XJIOPUJJIApPH Ba XjopatiapuaaH uobopat
Oynran  Mypakka® CyBIM  cUCTeMajapiard  KOMIIOHEHTJIApHUHT  ¥3apo
TabCUPJAITYBH OYyiirua STHIM MabIyMOTJIap OJMHIAH, yJap acoCHAa MOJUTEPMHK
SPYBYAHJIUK IHArpaMMallapd KypWJIraH XamJla SIHTU KaJIbIMKA-MarHuil XJOpaTiiu
nedOTUaHT OJIMII MYMKHHIIUTH WIMHUN acOCIaHTaH;

KaJblUMWA, MarHuid  XJOpUA  JPUTMACHUHM  HATpUil  XJjopatu OujaH
KOHBEpCHsIIAI KapaéHUHT MakKOysl KypcaTKUUJIapy aHUKJIaHTaH;

KOHBEpCHsl KapaCHUHUHT (DaOJUIAHMIII DHEPTUACH, pPEakius TapTUOM Ba
TE3JIMK KOHCTAHTAaCH aHWKJAHUO, YIapHUHT Xapoparra OOFJIUKJINK TeHIJIaMallapy
KEeNTUPUO YUKAPWITAH, HATHXKAJNA SHTU KaJlbIUH-MarHui Xjopatiu aedoIuaHT
OJIMIII TEXHOJIOTUSCHU SPATUIITAH.

TagKNKOTHUHT aMaJInil HATHKAJIAPH Kylu1aruiapaad noopar:

MaxaJuIuid JOJIOMUT MHUHEPIMHU XJOPHUJ KHUCJIOTacH €paaMujaa mapuanao,
KaJIblIMM, MarHud XJOpWJ HWIIA0 YHKAPUII TEXHOJOTHSICU SpaTWiau, Oy dca
UMIIOPT XoMmamécu XucoOjaHran Owumodurra OYiaraH TamaOWHU  TYIUK
TabMUHJIANIN;

SIHTU KaJIbIIUH-Mardui xJiopatiu JaedoHaHT UIuiad YuKapuIll KapaéHUHUHT
MOJJINI XMCOOU, TEXHOJIOTUK TU3UMU HIILIA0 YUKWIAU XaMJia MaKOyJl TEXHOJIOTHUK
KYpcaTKuwiapu Takianud KUIUHIY,

«®Dapronaazor» AX HuUHT Taxpuba-caHoaT KypuwiManapuaa 1100 kr sHru
nedONMaHTHUHT CHHOB HaMyHajapu HIUIA0  YUKAPWIAW, arpoOKUMEBUMN
CUHOBJIapAaH YTKAa3WIIH, KUIUIOK XYykanuruaa nedonuant cudaruga xymamra
TaBCHSI ATWIIN Ba MEbEPUN-TEXHUK XYAKATIAPUHUHT JIONUXAJapu Tal€pianau;

TagKUKOT HATHKAJAPUHMHT HIIOHYWIMJIUTHA. DoWmanaHWIraH KUMEBHU
(amamuTuk kuME) Ba (PU3MK-KUMEBUN (peHTreHdaszanu, TEepMOTrPaBUMETPHK,
BU3YaJI-TIONMUTEPMHUK) TaxJIMJ HaTWXKaIapu TaxXpuba-caHoaT KypuiMmanapuia
CUHOBJAH YTraHJIWTH, YHAAH TallKapyu TaBCUSl STWITaH NpenapaTHUd KUIUIOK
xyxkanuruga AedonuaHT cudaruaa  KyJulamra pyxcaT OSTHITAHIWTH —OuiaH
TaCAUKJIaHAIH.

TagKUKOT HATHKAJIAPUHUHI WIMHMHA Ba aMajmil axaMusiTH. TagKukKOT
HATHKATAPUHUHT UMUK aXaMHUSTH aCOCHU KOHYHUSITIAPHU TAAKUK KWW WYIJIN
Owian uMnopt Oumodur YpHUHN OOCYBYHM KaNbIMA, MarHUW XJIOPUJ DPUTMACH
OJIUIII TEXHOJOTHSACHUHHU sipatuiga wik 60op maxammii «llopcy» Ba «Ilaukamapy
JOJIOMHT MHUHEpAJUIAaPUHU XJIOPHJI KHCJIOTAacH EpJaaMuja KalTa ummiam Oyinda
TU3UMJIAIITUPWITAH WIMHAA, KAMEBHHA, (PUIHK-KAMEBUH XamIa TEXHOJOTHK
taakukoTiaap Oaxkapwiradn. MgCly, CaCl,, NaCl, NaClO; Ba cyBman ubopar
Oynran  cucTeMalapiarn  KOMIIOHEHTJIApPHWHT  ¥3ap0o  JpPYBYAHJIHWTH  Ba
TabCUPJANTYBYU Oyirda STHTH MabIyMOTJIap oiduHTraH. ONMHTaH WIMHNA HaTHKalap
SHTY KaJbI[MH-MarHui XJIOpPAaTau AeQOJUAaHT OJUII TEXHOJOTHUSICH SPATHIITA
XU3MAT KUJIaIu.

TagKUKOT HATWKAJIAPUHUHT aMaJIMil axaMusATH caMmapalid, HKTHUCOIUN
KUXATAAH ap30H SHTUM KaJlblUH-MarHuid Xjaopatid Ae(OJUaHTHU OJUII Y4YyH
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MaxaJiuid  xoMamé OWilaH TabMMHJIAILrA, CaHoaTAa MIUIad  YUKapuil
XapakaTJapuHU KUCKAPTHPUINTa Ba MaxCyJlIOT TaHHAPXWHU MacaTUpHUINTa TOUP
KapopiapHu Oaxkapuiira xamjaa Maskyp ¢aonusTra TeTHUILIM OOIIKa MebEpUid-
XYKYKUH Xy#XokaTiaapia OedruiaHraH BasudaiapHU amaira OMIMPHUINTra MyalsH
napakajga xXusMar Kuajgaad. Maxamnui xomamé acocuja JaeoIMaHT HUIiad
YUKAPHII TAITKWI KWJIMHTAHIaH CYHT, MarHUi XJIopaT UIniad YuKapuIl XoMamecu
- OumO(pUTHU BajgoTa XHUCOOMIa COTMO OJIMII BXTHEXKM HYKoJIagu Ba
pecnyOaMKaMH3 SSTHIM Maxauiui 1eoauanT OWilaH TYJIUK TabMHUHJIAHA N,

TaakKuKOT HATHAKATAPUHUHT Kkopuil Kninanmm. «Dau/led» nedonmantu
V36eknucton Pecry6iaukacu JlaBiaT KAME KOMHCCHSACH TOMOHMIAH KHIIUIOK
XYKaNUrujaa Kyaiam yuyH pyiixarra onunrad (2016 iun 13 anpengaru 2-5-60 con
MabJIyMOTHOMa) Ba Y30EKMCTOH Pecry6IMKacH COFIMKHH CaKiall BasHpPIIMIH
TOMOHHJIAaH aTpo-MyXuUT Myxoda3zacu Ba axOJHd COFJIUFUHU Ccakjam Oyinua
METOJUK TaBcusHoMacu Ttacaukimanrad (18.11.2015 #wmn, Ne012-3/0278). bynna
KaJbIUi-Maravuil  xjopamin  JAeONHaHTHUHT YTKUP 3aXapiinK KYpCaTKUYH
IV - cundra mancyOonuru xamaa ¢akaT Tepu KaTiiamyapura yTa Kydcus TabCHDP
STHIIH KYpCaTUIITaH;

KaJbIIM-MarHuid XJopaTin ae(onranTt onui TexHojoruscu «DaproHaazor»
aKIMOHEPJIUK >KaMUATHAA amManuérra tagouk 3Twinb, 1100 xr taxpuba-cHHOB
HamyHacu wunuiad uyukapuinran («®aproHaazoT» aKIMOHEPIHK IKAMUSTHHHHT
2016 iiun 8 suBapaaru 37/97-con MabayMoTHOMA). TaBCHs ATUITaH TEXHOJIOTHUSAIA
YeT/laH BaJII0OTa PBa3ura KeNTUpWJIaauraH OUmopuT YpHUTa MaxXaulidid XxoMmame —
JOJIOMUTAAH (ONTANaHUII OpPKAJIU sSHa OWTTAa SIHTH caMapajid KallblMi-MarHun
XJIOpaTiu AeOoJIMaHT UILIA0 YUKAPHUIIIH.

TaakKuKOT HATHKAJTAPDUHUHT anpodamusicu. TaJKUKOT HaTHXallapu
oyimua 12 Ta Pecnybnuka Ba 4 Ta Xankapo aH)XKyMaHJapja Mabpy3a KWIMHTaH,
xkymianad, «Pa3paborka 3¢QGEeKTUBHONW TEXHOJIOTHH TOJYYCHUS MHHEPAJIbHBIX
yIOOpEHUI U arpOXMMUKATOB HOBOT'O TIOKOJICHUS U IPUMEHEHUE WX Ha TIPAKTUKE)
(Tomkent, 2010i1.); «Kumé Ba KUME-TEXHOJIOTHSHUHI H0a3ap0 MyaMMOJApH»
(Xopasm, 2011ii.); V36ekncton Pecnybnnkacy MycTaKMITHTHHAHT 20-HHIUTATAra
OarulUTaHTaH  «AKTyaJdbHBIE TMPOOJIEMBl  Pa3BUTHS  XMUMHYECKOM  HAyKH,
TEXHOJIOTHUH M oOpasoBanus B PecnyOmuke Kapakammakcran» (Hykye, 2011i.);
«KHIITOK XyKaIUTruga sHIM TEKaMKOpP AarpOTEXHOJOTHSIIAPHU JKOPUM ITULI
(Tomkent, 2011i1.); «3eineHas XUMHS B HWHTEpECaX YCTOWYMBOTO Pa3BUTHSI
(Camapkanm, 2012ii.); «CoBpeMEHHBIC TEXHOJOIMHM W WHHOBAIMH TOPHO-
MeTaJnTyprudeckoit orpaciau» (Hasowit, 2012 ii.); «Atpod-myxutHu myxodasa
KWJIUII Ba TaOWWid pecypciapaaH okwioHa ¢oinananun (Paprona, 2012i1.);
«Opraiuk Ba HOOPTaHUK WHTPEIUEHTIAP AaCOCHUIAru SIHTM KOMIIO3UIIMOH
matepuaiapy (Tomkent, 2012 ii.); «Matepuansl peruoHaidbHOU LleHTpasbHO-
a3MaTCKOW  MEXIYHAPOJTHON KOH(PEPEHIIMH 10 XHUMHUYECKOW TEXHOJIOTHI
(MockBa, 2012 i.); «Tynpox YHYMJOPJIMTHHH OIIWPHIN, Fy3a Ba Fy3a
MaXMyHJIaTd SKUHJIAPHHU TTapBapyIIIIaNiIa MaHOa TeKOBYU arpOTEXHOIOTHUSIIIApHA
amMaymérra xopui STumrHUHT axamusaTi» (Tomkent, 2012 i.); «CoBpeMeHHbBIE
teaaeHnun Texandecknx Hayk (11)» (Yda, 2013 it.); «CoBpeMeHHbIE TEXHUKU H
TEXHOJIOTUM TOPHO-METAJUTYPTHYECKOW OTpacid W TMYTH WX Pa3BUTHA»
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(HaBomit, 2013 ii.); «Y30eKUCTOH  MaXTauWIUTMHU PUBOKIJIAHTUPHIIL
uctukOomtapu» (Tomkent, 2014 ii.); «CoBpeMEHHBIC aKTyaJbHbIC MPOOJIEMBI
€CTEeCTBEHHBIX HayK» (AkTo0e, 2014 ii.) mabpy3a kwimHras; 2016 iun 10 maptaa
YMymMuil Ba HOOpPraHuk KuUME HMHCTUTYTH, llommmepnap kumécu Ba (usukacu
WIMUUA-TAAKUKOT MapKa3h, TOIIKEHT KHUME-TEXHOJIOTHS HWHCTUTYTH, TOIIKEHT
JaBllaT TEXHUKa yHUBepcuTeTu Xysypunaru 16.07.2013.K/T.14.01 pakamin
Nnmuit kenram kommaaru 02.00.13 — Hoopranuk monananap Ba yjap acoCHIaru
Marepuajiap TEXHOJOTMsACH HXTUcocauru Oyimua Wnmuii  cemuHapupaa
MYXOKamaJaH yTraH.

TaaKHuKOT HATHXKAJAPHUHI 3bJOH KWIMHHUIM. [lucceprainuss MaB3ycu
6yitnua >kamMu 31 Ta WIMMI MII YOI STHJITaH, mynapaad 12 Tacu Y36exucTon
Pecnybniukacu Onuit ATTectanusi KOMUCCUSICUHUHT JOKTOPJIMK JIUCCEpTalUsiIapu
acocMii WIMMHA HaTW)KaJapuHU YOIl OJTHUII TaBCHS ATWIraH pecnyOsuka
Haupiaapua, 3 Tacu XOpHKUH KypHaJIapaa Hallp STUITaH.

JluccepTauMsAHMHT TY3WJIMIIM Ba XaskMM. J(uccepranus TapkuOu KUpUIL,
Oemm 000, xynoca, doiganaHuiIrad agaduérnap pynxatyu Ba uioBaiap/iaH uoopar.
JucceprauussHUHT XaKMH 167 O€THU TaIIKWII 3TTaH.

JTUCCEPTALIUSIHUHT ACOCHII KUCMHU

Kupum KucMuza WIIHUHT —J1013apOJurd  Ba 3apypaTd  acoCjaHTaH,
TaIKMKOTHUHT MaKcaid Ba acochili Basudanapu TaBcH(IaHTaH, Y30EKMCTOH
PecniyOniukacu (aH Ba TEXHOJIOTHSICH TapAKKUETUHUHT YCTHUBOP HYyHamuILIapura
MOCJIUTH, TaJAKUKOTHUHT WJIMUN SHTWINTA Ba aMalud HaTwkamapu OacH
KUJIMHTaH, OJJMHTaH HaTH KAJIADHUHT WIMHI Ba aMalluii axaMUATH 04ub Oepuiirax,
TaJKUKOT HATH>KAJIADUHU aMaJIMETTa KOPUM ATULI, YOI 3TWITaH WIMHHN HIUIAap Ba
JUCCepTalus TY3UIUIIHN OViuYa MabIyMOTJIap KEITUPHUITaH.

Huccepranusauar  «Fy3anm  gedonmanuss KWIMIIHUHT 3aMOHABHU
XoJ1aTH» J1e0 HOMJIaHTaH OMpuHYM 000M1a amabuéTiiap mapxu, )KymiaaaaH, Fy3aHu
nedonuanus Kuaumgard (GU3HOJIOTUK Kapa€Hiap, OpPraHUK Ba HOOPTAHUK
OWpUKManap acocuaa OJWHTAH XOPWKUN Xamaa MaxXauhmid aeQosMaHTIapHUHT
taBcudaapu Kenrtupuiarad. Kanepiui, MarHuii XJIOpUAW Ba HATPUH XJIOpaTH
acocujia XJopaT TapkuOau nedoauaHTIap ONHII KapaéHUHUA aCOCIOBYM KUMEBUH,
GU3UK-KUMEBHI  cHCTEeMallap  TaXJWUIAPUHUHT  YPraHWITAHJIWK  XOJaTH,
IIYHUHTACK, Iy HWyHamum Oyiinda WIMHA W3JaHUIUIAPDHU JAaBOM OSTTHUPHII
3apypJIMIH XaKkuaa XyJoca KWJIMHTaH.

HMucceprauusaunr «/dactinadbku xomameéaap taBcudu Ba TaAKUKOTIAPHU
yTkazum ycyJuiapuw» 1e6 Homuanran ukkuHan 6o6mna «lIypcy» Ba «Ilaukamapy
KOHJIapU JOJIOMUTJIApH, IIYHUHTJEK, XJIOpUJ KHCJIOTA, KaJblUi, MarHui
XJIOpUJIApU Ba HATPUM XJIOpAaTUHUHT TaBcu(apu keHr &putuirad. Camapanu
XJopar TyTyBum JnedonuaHTiap WNUiad YUKW Oyiinya KUMEBHMA  Ba
bu3uK-KkuMEBHM, (PU3MK-MEXaHWK TaxXJIWI yCyjulapu, XycycaH TaxpuoOa
TaJKUKOTJIApH YCITyOU KEATUPHUITaH.

«IIypcy» Ba «IlaukamMap» JOJIOMUTIAPUHUHT KUMEBUN TApKUOU aHUKJIAHIIU
(1-xamBain).
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1-:xkanBaua
JI0JIOMHMT HAMYHAJTAPUHUHT KUMEBMIT Tapkudu (of. %0)

XaBoja Kyputuirad % aaru MUKIOPH

Josomut Q
™ LL ~ Q @) 0 o~
KOHJIApH 9 Q| Q 121 S Q| S g Q| O S| ©
HOMJIAHHIIH S S | 2| S| vl H| 2| FH| 2| X | ad] a| O

o

L

«Iypcy» 31,48 119,17 /0,32/0,29|0,25|2,87 | 0,01] 0,02 0,05 0,15 |0,03/0,3 | 45,0

«[Taukamapy» |30,02 /19,36 |0,39|0,24|0,25|2,74 | 0,01) 0,03 0,25 0,10 |0,15|0,3 | 45,4

JIOMOMUT HaMyHaJlapuHU PEHTreHorpauk Ba TEPMHK TaxJIMI HaTHXKalapu
kentupuirad. «lypcy» Ba «llaukamap» AOJOMHUTIAPUHUHT pEHTreHorpaduk Ba
TEPMHUK TaxXJWJ HATWXKajJapu TaOWUN JOJOMUTAA KYN MUKIOpAA Kbl Ba
MarHuil kapOoHaTIapu MaBXYyJJIUTH XaKUAaru KUMEBUM TaxXJIMJI HATHXKaJapUHU
TaCAUKIaIN.

JIOMOMUT MHHEpAUNIADUHUHT  (PU3MK-MEXaHUK XOCCAJApUHHU  YpraHuIl
HaTWXKanapy 2 KaJBajijla KEITUPUITaH.

2-KaaBAJ
Joaomutiaapun GU3NK-MeXaHUK XOCCATAPHMHUA HAMJIMKIA OOFJIUK paBUIIA
y3rapuiu
TexXHOTOTMYeCKUK Hamnuk, %
KYpcaTKUIIap 1,0-15 | 20-22 | 24-25
«Iypcy»
3uumuk (Ypr.), r/em® 2,74 2,80 2,83
Viima orupmuk, r/em® 1,23 1,26 1,31
Tabuuit Kusmuk Oypyaru, rpaayc 39,6 41,1 42,2
OKyBYaHJIMK, COHUS 15,0 18,0 20,0
«[Taukamap»
3uunuk (Ypr.), r/em® 2,74 2,82 2,85
ViiMa OFUpIIUK, r/em® 1,23 1,26 1,31
Tabuuit KusuuK Oypuaru, rpaayc 38,7 40,2 41,4
OKyBUYaHJIMK, COHUS 14,0 18,0 19,0

JucceprauussHUHT «/{0JIOMUTHH XJIOpPUI KHUCJAOTAJIH MAPYAIALl OPKAJIH
KAJbIMA, MATHUi XJOPWIJIAPUMHHM OJHMIN KAPAéHHMHH TAJAKMK 3THID 1e0
HOMJIaHTaH yayH4un 600uaa «ypcy» Ba «llaukamap» MOJIOMUT MHUHEpAJUIAPUHU
XJIOpHJT KUCIIOTacu €plaMujia napyanad, KadblMil, MAarHUWA XJIOPHI dPUTMACHUHU
OJIUIII Kapa€HUHU YpraHuIira OarvilIaHTraH.

IOkopu kapOoHaT/IM [OJOMUTIAPHU KUCIOTANIM KalTa HaTHKacuaa KYMUK
Xocws1 Oynumu Ky3atunagu. KynukmaHnum sxkapa€HUHU TaBCU(IIOBUM acoCUi
KypcaTkud cudaruia Xocuia OyaraH KYMUKHUHT Kappacu Ba YHUHT MaBxKy OYauin
JTABOMUIINTA — «SIIall» BaKTH KaOyn KuiauHAH. J[0JOMUT HaMyHaJapuHUHT
KyIuK ~ xocwn Kuimum — xycycustmam  ypranmm  10-30°C  xapopatma Ba
apaTAIITUPTUIHUHT  aimaama  Tesnurn  250-300  ain./makukama — xamja
25,0%, 31,0% Ba 35,0% au x;opua KUCIOTa KOHISHTpalHsUIapyIaH Goiigananrad
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xoiaa yrkaswiau. «llIypcy» NOJIOMUTUHUHI KYNHUKIAHUII XYCYCHATU XJIOPUJ
KHCJIOTACH KOHIEHTPALMICH Ba apa€H XapopaTura OOFIMKIWUIK 3-XaaBayiga
KEJITUPUITaH.
3-skaaBaJi
JIOTOMUTHHN KYNMUKJIAHUII XyCYCHSITHHMHI XJIOPUA KUCJIOTACH Ba KapaéH
XapopaTtura 0OFJIMKJIHUIH

, °C
JlooMHT KOHU HCI Aapopar
0 10 20 30
HOMJIAHHIITH KOHIICHTpanusicH, %

Kk T,C Kk T,C Kk T,C
25,0 9,49 968 13,14 890 15,21 670
«ypcy» 31,0 13,11 | 1530 | 16,29 | 1300 | 18,05 | 1200
35,0 18,81 | 2700 | 21,23 | 2200 | 23,03 | 1820

Kucnora KOHIEHTpalIMSICHHUHT OIIUIIA OWJIaH KYMUK Kappacu Ba YHHUHT
«smann BakTH opTaau. XJIOpUJ KUCJIOTa KOHIEHTpauusicuuuHr 25,0% nan 35,0%
radya OmMIIKA OuiaH KYynmuK Kappacu ypraua 2,0 maprara, «smam» BaKTH 3ca
2,8 ©Oapobap opramu. JlosoMHUTIApHU XJIOpHUJ KHUCIOTAIM KalTa MIILIAIIA
KYTIUKJIAHUTI JKapa€HUTa XapOpaTHUHT TahCUPUHU YpraHuil OYVinuda HaTHKajIap
IIYHU KYPCATAUKHU, XapopaT OIIMINK OWIaH KYIHUK Kappacu OpTaad, aMMo
TYPFYHJIUTH KaMasiu.

JIOJIOMUTHHHT JHCHEPC TapKHOW XaM KYMHK XOCWUJ OViIuIIura TabCup
kypcaraau. Macanan, 3appaiapu 0,1+-0,9 mm ymuampa «IIypcy» A0JIOMUTHHU
napuanamgard  kynuk kappacu (Ky) yHuHr +5+-7 MM (QpakuuscuHu
napyajaraHjgarura kaparagga 2,7 wmapotraba kynaup. by xomuca, Hupuk
dpakiusara HucOaTaH YIJIepoJ OKCHUAMHMHI Maiijla (QpakiusgaH aH4ya Kyl
axpannb yukuimy Ownan tymyHtupuiaanu. [llynnail kuaub, r:oKopu KapOOHATIH
JOJIOMUTIIAPHU XJIOPUJT KUCIIOTa OUJIaH mapyaiail yjaa Kyn KYMUKIaHWI OWIaH
O0opaau, YHHHT Kappach KHCIOTa KOHIICHTpAUUsACH, >Kapa€H XapopaTth Ba
JOJIOMUTHUHT MaliJaJJaHUII Japakacura OOFITHKIHD.

Kynmukau CyHAMpPUIIHUHT Xap XWwil ycywiapu MaBxkyd. [lappaknu
apaNalITUPTUYHUHT XapaKaT TE3JUTUHU Y3TapTUPHII XUCOOUTa KYTIHUKra MEXaHUK
TabCUP KYpcaTraH X0JJia YHUHT TY3WIMIIMHUA OCOH Oy3um mymkuH. [1ly makcagna
XOMAIIEHU XJIOPHUJ KUCJIOTacu OWJIaH Mapyajiamija KUCJIOTa KOHIEHTpalHUsCcH Ba
napyajaHuIl BakKTuUra OOFIWK paBuiiaa apamamrtuprud te3nmura 750 Ba 1000
aliul./makuKaza KYMUK Kappacw Y3rapuiiy YpraHwian. Arapia apalamTHprad
tesnmuru 750 ain./makuka, kuciaoTa KoHueHtpammscu 31,0% Ba 30 coHms
Oynrannna kynuk kappacu 12,1 6ynca, 1000 aiin./makukama 3ca KYIUK Kappacu
6,7 HU TaIIKWI 3Tajau, SBHU Jespiu 2 6apobap xkamaup. by apamamrrupruaaunr
all;laHMa Te3NWryd KaHda Kym Oyica, KYyMUKHUHT Kappacw Ba YHUHT TYPFYHJIUTH
ITyHYa KaM OYIMIIMHA KYpcaTaqu. Y TKA3WMITaH TaAKUKOTIAp IIYHH KyPCATIHKH,
XJIOPUJ KUCTIOTa KOHUEHTPALUUSICUHU OIIMIIN KYIUK KappacUHU OLIUpau, Oy 3ca
SpUTMATIAP KOBYIIKOJUTHHUHT OpTHUINN OwinaH Oornmukaup. JKapaéH xapopaTwHH
OLIMPUIN >KaJal KYNHUKIAHUIITa OJUO Kelaau, aMMO 3pUTMa KOBYIIKOKJIWTHUHU
KaMaluIM KYNUKHAHT TYPFYHJIUTUHY MMACAUTUPAIN. ApajJallTUPTUYHUHT FOKOPHU
TE3JMKAA AaWJIaHHWIIM KYNMUKHUHT <«SIalDy JABOMUWJIWTAHM KaMaWTHPHINTa,
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IIYHUHTAEK KYIUKHA OY3WJIMIIM XUCOOWTra KYNMHUKIAHWUIIHUHT KaMaWuIIura ojauo
kenagu. JloJOMUTHM XJIOpUA KHCIOTa OWiaH mapyajamjaa KYOUKIAHUIIHU
Vypranum Oyiinuya YTKa3wiraH TaAUKUKOTIAp HAaTHKAJIapu KYNUK KappaCUHHUHT
9,3-10,2 raua erummHu Kypcarau (1-pacm).

11
11 F 10 |

nE o o 0r

K¥nuk kappanuiuru
(=)}
I

J D A
5 10 s 20 /5 /\/30 3 / S
g
N
1 ) ) b \@ &Q’:
10 15 20 25 30 35 o &
\&
] S \""'Q
o O
15

20 25 30 35 40"

Bakr jaBomuiinnru, cex
1-pacm. Apanamrupum te3auru 1000 aiin./nakukaga Kynuk KappacuHUHT
AOJIOMHUTHH Napyajiam JaBOMHUNINIH Ba XJIOPHUI KHCJI0TACH
KOHIEHTPAMACUT A OOFJIMKIUTH

By xypcarrud rokopu xucoOjaHaad Ba JOJOMUTHU Tapdyaiainl >Xapa€HUHH
aMajra OIMPaJUraH KypUJIMaHUHT YHYMJOPJIUTMHHU TAcCaWMIIUra OJIU0 KeJIWIIN
MyMKHH. «[laukamap» MOJOMUTHHM Tapyayiamija aifHaH I[IyHTa YXIIam XoJaT
Ky3aTwiaan, Oy 3ca yHUHT Tapkubwm «lllopcy» momomMuth OwWiIaH SKUHIUTHHU
anramataau. HOkopu kynukinaHumHA Oaprapad KWl Y9yH XOMAalI€HH
napyayam >kapaéHHHU HKKH OOcKuyaa onmb Oopuil Makcaara MyBOOHKIUD.
bupurun Oockuunma jkapaéH NIHEKIM apajallTUPTHYa XJIOPHJ KHUCIOTaAaHWHT
crexuomerpusiian  35-40% wmeb€pu Owian YyTKazum JIo3uM. by 1mHexiIH
apanamrtupruyaa xoMaméaan 35-40% COz HM WYKOTWIMIIMHUA aHTJIaTaJIu.
WNkxuaam Oockuyma xocun Oyiaradn OYTKaHW TYJIHMK Napyaiail KapaéHuaa XJIOPHUIT
KUCJIOTaCUHUHT MebEpU KodraH 60-65% Tamkun staau. byHaa KYNUKIaHMII
Ce3nIapiv KaMauTUPWIAIH.

Kanpuuii, MarHuii XJOpPUIJIAPUHU ONUIMTHU (HU3UK-KUMEBUN  acocialri,
KEHWHYAJIUK YJIAPHUHT XJOPATJAApUHHU OJHUII YYyH JOJIOMHUT MHMHEPATUHUHT
napJyaJaHuIl KuHeTukacu ypranwiay. [lapaamam sxapaéan HC1 koHmeHTpanusacu
Ba xapopatra OOFJIMK paBuma ypranwin (2-pacm). «lopcy» momomutam 25,0%
au HCl Ounan mapuanaranaa mapuyananuin gapaxacu (K,) 5 makukaman keiduH
90,12%, 30 maxkukaman keinH 96,74% HU TalIKWI 3Taad, SHHU JTOJOMUTHUHT
napyayaHuml napaxacu 6,62% ra optumu kKy3atwiaaa. JJomomutan 31,0% s HCI
OwnaH mapyaiaranjaa mapyaigaHum gapaxkacu (Kp) 5 makukaman xevnH 89,44%,
30 makukanaH keduH 96,12% HuU TaKWIT 3Taad, SbHUA JOJOMUTHHUHT MapyYaIaHHUIII
napaxacu 6,68% ra oprtumm ky3atwianu. JlomomutHu 35,0% mm HCl Ouman
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napyanaranna napyananuin gapaxacu (K,) 2 makukagan kediun 78,20% Hu
TAaIIKWJT ATAAH. Y3apo TabCHPIANIMII BAKTHHUHT 5 naH 30 JaKuKaraua OUIMIIH
owian CaO Ba MO napHHMHT aXpanud YMKMII Aapa)kacuHu Moc paBumia 1,1 Ba
1,2 6apobap omupaam.

JIOMOMUTHY TapyajaHUII Japa)KaCUHU aHUKJIOBYM MYXUM OMUJI Xapopar
xucobnananu. Macanan, arapaa 20°C ga JOJIOMUTHU XJIOpUJT KUCIOTacH OujaH
napyanamjaa 1 makuka gaBomuaa sputmara 77,90% CaO Ba MO ¥rca, y BakTaa
40°C pna Oy kypcatruu 4,02% ra, 60°C xapoparna sca 11,06% ra opragu. Xynau
myHaal KoHyHMST poiaomutHu 31,0 Ba 25,0% nm xiopupa kuciotra Ouial
napyajaHrania Ky3aTHIIu.

%

CaO pa MgO 3puTMara ¥THII Japakach

60
861 50

857 I oL

844

T
30 25 20 15 Lo 5

Bakr, nakuka
1 - 25,0%; 2 — 31,0%; 3 - 35,0%
2-pacMm. «IIypcy» 10JJOMUTHHHE Napyajianiia BaKT, XapopaT Ba XJIOPH/I

KHMCJI0TACH KOHIeHTpanusicura 6orukK pasumaa CaO Ba MgO napHuHr
AKpaJInl YUKHII JaAPaKacH

2-pacM/IaH KeNu0 YWKAJAWKH, TOJIOMUT TapyalaHWIl >KapaéHUHUHT STPH
YU3UFU UKKU OOCKUWIUIWD. SbHU, JacTinad >KapaCHHUHT TE3JIUTHA KUCIOTAHUHT
JIOJIOMHT OMJIaH KUMEBHH peakius Te3nuru Oyinda anukimadaan (0 man 75% rada
opamukaaru » CaO Ba MgO HuruHIUCH aXpalu0d YMKUIIMHUHT KHHETUK COXAcH),
YHAAH KEHUH KUCJIOTAHUHT JOJOMUTIA Ba PEAKIUs MAXCYJIOTIAPUHUHT SpUTMara
auddys3us Te3nuru yekaoBun omun Oynanu. 1gKp.pe HUHT BakTra OOFTUKIUTUHU
ydarta coxazaa udoganam MyMKAH: KuHeTuk-l, opanuk-II Ba quddysuon-Ill. I Ba III
coxamapaa 1gK wuar 1/T ra OOFIMKIMK XYCYCHSITH TYFpPH UYW3HKJINKKA SKUH,
IIYHUHT YyYyH >JKapaéH OWpPWHYM TapTUOJardn KHHETHK TeHTJaMa OwiaH
M30XJIaHaIu.

Taxpuba watmxamapu Oyimua «llypcy» mgomomMuTH  mapvagaHUII
XKapa€HUHUHT (PAOJJIAHUII DHEPrUsCH Ba peaKUusl TE3JIUTM KOHCTaHTalapu
xucoOmanau (4-xaasan).
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4-xanBaJa
Te3ank KOHCTAHTACH Ba (A0/JIAHUII JHEPTUSICHHUHT Xapopatra 0OFJIuru

25,0% HCI 31,0% HCI 35,0% HCI
o . 3
X, C l/T 10 K‘ 10_2”[_1 E(b, K‘ 10_2,’[_1 EQ); K' 10-2,,[-1 E(b,
KKaJI/MOJIb KKaJI/MOJIb KKaJI/MOJIb
10 3,5 0,68121 0,64712 0,59731
20 3,4 0,71098 2,21736 0,68239 2,53821 0,63676 3,0503
30 3,3 0,74229 0,71942 0,68067
40 3,2 0,77864 2,06039 0,74841 2,19766 0,71468 2,40425
50 3,1 0,81772 0,79503 0,75740
60 3,0 0,85569 1,60729 0,83914 1,70165 0,80564 2,10193

«lypcy» HOJOMUT MUHEPAIWHUHI [ApYaJaHUIl PEaKUHus  TE3JIUK
KOHCTAHTACUHUHT Xapopartra OOFIUKIUTH AppeHUyC TeHIJIaMacura OyiicyHaau Ba

SMIMPHUK XOJaTiaa KyWuaard TeHriamajiap opkanu udonamanamu: 25,0 au HCI
987,6 10798

yayn K = 3105-¢ 7 ; 31,0% nu HCl yuyn K = 3382-¢ 7 ; 35,0% mu HCI yuyn
12635

K=3573-¢ 7 .
30°C Ba 40°C xapopar yuyH IgK kwuitmMatu TeHriaamanapu OVitnua

XpcoOJIaHTaH KypcaTkuwiap rpadukka sXIu xounamanan (3-pacm).
Igk

0,2000 4

0,1000

0,100 \
3

+0,2000

1-35,0%; 2-31,0%; 3-25,0%
3-pacM. «lIypcy» noaoMuTH NapYaJaHUII T€3JTUTd KOHCTAHTACUHUHT
Xapopar Ba XJIOPU/I KHCJI0TA KOHIEHTPAUMSICUTA OOFIUKJIUTH

3-pacMaaH KYpUHTAHHMIICK, PEAKIUs TE3JIMK KOHCTAHTACHMHHHI XapopaTra
OOFIUKINTH TYFpu 4YM3WK OwnaH wudomamanaau. Illyamgait xkuiamO, AOJIOMHUT
MUHEpPAJIMHA XJIOpUJ KHUCJIOTacu €paamMuia napyaiam Oyiimya naboparopust
TaAKUKOTJIApU  acoCHJa  JKapa€HHUHI  Kyluaarn  MakOyl  TEXHOJOTHK
kypcarknwiapu anukianan: HCl kormentpamuscu — 31,0%, y3apo Tabcupianrys
Baktd — 30 nmakwka, xapopar — 30-40°C. «Ilaukamap» AOJOMUT MHUHEpaIUHU
XJIOpUJ KHUCIOTalIM MapyajaHuIl KHUHETUKACUHU YpraHuin Oyiinda Ttaxpuoda
Hatwkanapu «lIypcy» AoJOMUTH TaJKUKOTHJArd OJIMHTaH HaTHXXalapra
VXImamaup.
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To3za KambLui, MAar"Huf XJIOPHUA DPUTMACUHU OJHUII YYyH JOJIOMUT
MUHEpAIMHU XJOpUJ KUCIOoTa €paaMuja MNapyajalllaH CYHr XOocui Oyirax
OyTKazaH KaTTUK (azaHu axpaTuil Jjo3uM. llapuamanHuin HaTtuX)acuja XOCHI
Oynran OYTKa TapkKuOWJarm OdSpUMal KOJITaH KOJAWKJIAPHU aXpaTHII -
GunpTpiaml, THHIAMPUII Ba MapKa3JaH KouMma Kywiap €paamMuia YpraHuiau.
ComumTupma TaAKUKOTIAp MapKa3laH KouMa Ky4YHM KyJUlall — OpKaJd
UIUTalIMrad KypuiManapaad (poiganaHuin Makcaara MyBOQPUKIUTUHE KYpPCaTAH.
JIONOMUT MUHEpPATMHU XJIOPHUJ KUCIOTa €pAaMuaa Mmapyaiail HaTHXKachaa XOCHII
Oynran OYTKaHW TO3aJall >Kapa€HUHUHI YypraHum OVilmua TaxpuOanap
TUAPOIMKIIOH (MOAeN) KypuiaMacuaa yTkazuiaau. ONUMHran HaTuxkanap J0JOMUTHU
25,0, 31,0 Ba 35,0% KOHIIEHTpAIMsJIA XJIOPUJI KUCTOTacHAa Mapyayiad OJUHTaH
MaxCyJoTiapuaard 3appadajapHUHT YYKUII Japakacu 4 [akuka JaBoMuia
59,73; 59,36 Ba 58,21% ©um Ttamkwun stagu. 20 makukamgad cYHr 3ca Oy
KypcaTkuuiap Moc pasumiaa 99,87; 99,84 Ba 98,46% Hu Tamkui 3Taau.

HOxopuna 6aéH 3TWiraH TaJKUKOTIAp acoCHJa KajbIMil Ba MarHuil XJOpun
OJIMIIHUHT ~ TPUHLIMIHAT  TEXHOJIOTMK TH3UMH HWNUIad TaBCUS  DTHIIU.
Tuzum Kyunaru acocuii GockKuuapaaH uoopar:

JOJIOMUT MUHEPATTMHU XJIOPUJT KHCIIOTa OUIaH UKKK OOCKHUY/Ia Mapyanarni;

CYCIIEH3USIHM DHpUMail KOJTraH KOJJUKIApJaH MapKa3JaH KouMa Ky4
€épaamMuia TO3ajall, TO3AJAaHTaH KAJIbLIHUM BAa MarHuM XJIOPUIJIApU 3PUTMACHUHU
CaO épnamuna 5-6 pH raua HeiiTpamiaii, YMKUHAW Ta3JIapHA TO3aJall.

Nmna6 wukmwiran texnonorus Y3P ®A YHKU uunr WHPUKIAIITAPUITAH
nabopatopusi Kypuimacu Ba «@apronaa3zot» A HUHT Taxkpuba Kypuiamaiapuaa
CUHOBIAH YTKa3wiaau. Kanpluii Ba MarHuil XJIOpUAApU SPUTMACUHUHT TakpuoOa
HAMyHAacH HIIIa0 udukapwigu. JlomoMHUT Ba XJIOpHUI KHCIOTacHJaH OUp TOHHA
KaJbIUi, MarHUM XJIOPHUA 3PUTMACHUHU OJIMITHUHT MOJANI OajaHCU XMCOOJIaHIu.
XoMmamé OVinya WMKTUCOAWNM XUCOO amaira OIIUPWIAH, YHTra Kypa OWp TOHHA
KJIbI[MA, MarHui XJIOpUJ SPUTMACHHUHT TaHHapxu 625284,0 CYMHU TalIKWJI
KWIaU. 4-pacMza KanblUi, MarHui XJOpHUJ SPUTMACH OJUIIHUHT HPUHIUINAI
OJIOK TU3UMH KEITHPUIITAH.

HCI (35,0%) Jomomut

CO;
0,73299 T 0,34043 T
v
0,28965 1| [Ixexnu
H,O apanamTuprud 0,05426 1 a0
0,09458 T
v v 0,57582 T > Tipo- 0,00034 t
= mKon | o
Kounuentparop ~ °
9 I oy
0,53792 S - &
Jv v ~ = v Vv
on
<¢‘ Peaktop | = Heiitpa- 10T KMX sputmacu
0,10097 t an3aTop yIyH HHFTHT

4-pacm. Kanbuuii, MAarHuii XJJ0pUI 3PUTMACHHHU OJUINHUHT NMPUHIMITHAI
0JIOK TU3MMHU
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Onunaétran  KanpUWMid, MarHuil  XJOpUJ  DPUTMACHHUHI  TapKUOHU
Kyhumaruaa, %: 35,0+37,0 Y CaCl,+MgCly; 0,15+0,2 NaCl, yHHHT 3u4IdrHa
1,32+1,35 r/cm®; myxutu pH 5,0+6,0 Ba kpucTamnanum xapopatu -2,2+2,7°C.

HucceprauusHuHr TYpTuHYM 000una «HaTtpuii xjiopaTn xamaa KajabUuid,
MAarHui XJIOPpHJ PUTMACH ACOCHAA KAJbBUMH-MATHUHA XJ10paTiv AedouaHT
OJIMII YCYJMHHM HILIA0 YMKHID» HATPUM XJIOpaTH XaMJa KaJbLUM{, MarHuu
XJIOPUJ SpUTMANIapU acoCHa KaJbIIU-MarHuid XJopaTiu Ae(OIUaHT OJUIITHU
(¢u3MK-KMMEBHMI acociiall Ba HIUIA0 YMKAPUIL TEXHOJIOTHSICUHU  SIpaTUIITa
OaruIlIaHTaH.

Kanpuuii-marauit xsopatiu aedoiaralT ojaul Kapa€HUHUHT (PU3NK-KUMEBUN
acocnail Makcaauaa, KaJblHii, MarHui XJIOpUJIapy Xamaa HaTpul XJIopaTiapuHu
Y3 MuUWra ONraH CyBJIM CUCTEMajapAa KOMIIOHEHTJIAPHUHT 3PYBUYAHJIUIH Ba y3apo
TAbCUPJAIIYBHM KEHI XapopaT Ba KOHUEHTpaUWslap OpaJMKAA YpPraHwiIu.
MgCl-CaCl-H2O cuctemacuparu spyBYaHIMK 7 Ta MUKM Kecumuiap €paamuia
TaJAKUK KWIMHIA. YOy CUCTEMaHUHT (a3anap XojJaTUAard JuarpaMMmacuia Mys,
12, 8 Ba 6 cyBam marHuil xsmopuau, 6, 4 Ba 2 CyBIM KajJdbLMM XJOpUAM Ba
MgCl>-CaCly-12HoO  tapkubparu OUpPUKMAHUHT KPHUCTAJUIAHHUIN MaWOHIIApU
yerapananau (5-pacm).

CacCl,, %
o, 80+
= =
o
=}
3]
[&] \_
o,
F | 60
S |-45.44
vins
——
-29.7°¢
Q,
= =
vl [ 40+
o
3+
o —
Vi -49.7
v 20+
T T T T T T T T
H,O0 20355 [-167 \3"" 40 \ 60 80 MgcCl,, %
MgCl, -12H,0 MgCl, -8H,0 MgCl,-6H,0

| 11 111 v

o-pacm. Kaapumii XJIOpUAM - MATHUH XJIOPHIM — CYB CHCTEMACH
IPYBYAHJIMTMHUHT MOJIUTEPMUK THATPAMMACH

Xocun OynraH OuWpUKMa KpPUCTAIUI KYPUHHUILAA aXpaThO ONMHAM Xamja
KUMEBUM Ba pEHTreHOrpauK TaxJauwi Yycyuiapu éEpaamuia UACHTU(DUKALNS
KWIHH]IN.
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[56,06%MgCl+40,77%CaCl+3,17%NaCl]-NaClO3-H,0O cucremacu 10 Ta
WYKH Kecumutap épaamuaa ypranuwian (6-pacm).

[56.06%CaCl,40,T74MgCl 3 A TN

-12H.0

MgcCl,

T il | ST — | T |
HO 1 I 0 g o 80 NaClO, orup. %

6-pacm. [56,06%CaCl+40,77%MgCl2+3,17%NaCl]-NaClOs-H20 cuctemacn
IPYBUYAHIMTHHUHT MOJIUTEPMHUK THATPAMMACH

6-pacmma OuHap cucTeManap Ba MUKW KECUMIIAp SPYBUAHIIUK MOJUTEpMaliapu
acocuna [56,06%MgCly+40,77%CaCly+3,17%NaCl]-NaClO3-H,O Tynuk mysnann
(-37°C) nman 100°C xapopaTtraua O¥iaraH CHCTEMACHHUHI 3pyBUYAHIIUK
ayarpaMMacH Ty3wiaraH O0ynu0, OyHma my3, 12 cyBiauW MarHuil XJIOpUIW, HaTpHil
xjopatu Ba sHTH (a3a cudatuaa HATPUNW XITOPUIMHUHT KPHUCTAJIAHUII
MaWJOHJIapy dYerapajaHran. Ym0y CHUCTEMaHHWHI DJPYBUAHJIUK JHarpaMMacu
TaXJIMIN [IYHW KYPCATIUKH, JACTIIA0KH KOMITOHEHTJIAPHUHT KOHIIEHTPAIUSICH Ba
XapopaTh OIWIIM OWilaH HATPUH XJIOPUAMHUHT KPUCTAUIAHUII MalJIOHU
KEHTaluIM Ky3aTWiagad, ShbHU XapopaT OIIUIIN OWIaH CYBIIM MYXHTIA KaJbIIHi,
MarHuil XJOpUUIApHU HATPUM XJIOpaTH OWilaH KOHBEPCHSICU TYIUK OOpaju.
By aca 90-100°C xapopat opanuruaa KaablUii-MarHuil XJIopaT dPUTMACHHH OJIUIIT
Ba KaTTUK (pazara HaTpUil XJIOPUJIHHA KPATUILI MYMKUHIUTUHU TabMUHIIANWIH.

Kanpuuii-marauit xjgopatinu 1eOIraHT OJNHIN YYyH FOKOpHA YpraHWITaH
SPYBUAHIIMK JHarpaMmaiapra acocliaHTaH XoJAa, Kajdbluid, MarHuil XJIopun
SPUTMACHHU KalbIIUH-MarHuii xjiopaTiapra KOHBepCHsUIall )apa€HU XapopaT Ba
BaKT JlaBOMUMJIMIUra OOFIMK paBuiga Ypranwian. KoHBepcus xapa€Hu
50, 75, 90°C xapopatmapma Ba 30, 60, 90, 120 nmakukamap JaBOMUMIUTHIA
VTKa3wian. JOoJOMUT MHMHEpPAIMHHUHT MapyaJlaHUIl MAaxCyJOTJIIADUHU HATpUU
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XJIopaTd OuWjaH KOHBEPCUS KWIMII >Kapa€HU >SpUTMalapHu OyFjaTUIl Ba
OyfnaTMaciaH VYTKa3WwiAu. OpuUTMalapHU OyfjaTMaclaH KOHBEPCUS KUJIUII
Kapa€HUHM ypraHull HaTWXKalapu IWyHU Kypcatauku, 90°C  xapopatna
120 pakuka [gaBomMuIa OHHr IOKOpM KOHBepcusiiaHuml pgapaxacu «lypcy»
N0JIOMHATH YuyH — 58,93%, «Ilaukamap» 1oaoMuTH yuyH 3ca — 57,44% Hu Talkul
sraau. JKapaéH NaBOMUMIMIMHU SHAJAa OMIMPHUII KOHBEPCHSUIAHMIL JapakKaCHHU
aMaJiui KUXaTAaH OpTUIIUTa 00 Keamanu (S-kaaBan).

S-maaBa

JpUTMAJIAPHHU OYFIATMACAAH KAPACHHUHT JaBOMUIJINTH Ba Xapopartra
O0OFJIMK paBMIIJAA KAJIbUM, MATHUI XJIOPUAJIAPHUHT XJIopaT/iapra
KOHBEPCHUSIJIAHUII JapaXKACH

Cytok ¢azanaru daoaHUIII
Xapopar, UT 103 Bakr, | X xambiuii Ba Marauit Korpepens sneprusicu, | 19(Co- Cy)
o : Jnapakacu 3 o
C JTaKHK XJiopaTiapu C. % (Ea-10°) (¥praua)
MUKA0pH, % ' kJ[2K/moub)
«IIIypcy» T0IOMUTHIaH OJIMHIaH KaJbIMi, MAarHWK XJIOPUJIAPY KOHBEPCUSACH YUYH

60 7,20 18,67

50 3,10 90 10,91 28,31 1,474
120 12,38 32,12
60 11,66 30,26

75 2,90 90 15,84 41,11 22,503 1,407
120 17,58 45,62
60 16,23 42,11

90 2,75 90 21,46 55,68 1,317
120 22,71 58,93

«[Taukamapy TOJOMHUTHIAH OJMHTAH KaIbLU{, MArHUH XJIOPHIAPH KOHBEPCHUSICH YIYH

60 7,01 18,20

50 3,10 90 10,63 27,59 1,478
120 12,07 31,31
60 11,37 29,50

75 2,90 90 15,44 40,07 22,338 1,412
120 17,14 44,47
60 15,82 41,05

90 2,75 90 20,92 54,27 1,327
120 22,14 57,44

Kanpruii, marsuii XJopua KOHBEPCHUSICHHU OIIMPHIN MaKcaauaa yioy
*)apa€H SpUTMaHM OYyFJIaTHUINl OpKAJIM YpraHuigu. KoHBepCHSHUHT OyFJIaTHII
OpKalmM VTKa3WIaa kapa€H Cce3WwIapid JKajaiamand, OyHHM 6-kajaBaiia
KEITUPWITaH MabJIyMOTiap Tacaukianau. Macanan, 50°C xapopatna 60; 90 Ba
120 makukamaH KeiuH OyFiathin OWIaH KalbIMH, MarHWM XJIOPHTAPWHUHT
KOHBEPCHUSITAaHHUIII Jlapakacu OyFiaTMmacjaH amajira OIIMPUIITAH
KOHBepcHsIaHuIITa HUcOaTan Moc pasumaa 1,30; 1,24 Ba 1,18 6apobap opraau.

Xapopar opTvid OwiIaH KOBEPCHSUIAHUIN >KapaCHU XaM Te3Jamaan Oup
BaKTHM y3WJa CYBHH HVKoJIuIl Japaxkacu Xam oprtaau. 90°C xapopatia
120 npakpka JaBOMUMIMTHA KOHBEPCHSJAHUIIHUHT SHI FOKOPHW J1apa)acura
79,27% ra spumuiaam.
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6-:kaaBaJI
KapaéHHMHI JaBOMUIJIMIH Ba XapopaTra 0OFJIMK PaBHIIAA JPUTMAJIAPHH
OyFJIaTMII OPKAJIM KAJbUMHA, MATHUH XJIOPHVIAPDHUHT XJI0paTjapra

KOHBEPCUMJIAHUII TapaKacu
Cytok cvpa3az{ar1/1 _ | Konsepeus daosraHuII
Xapopar, UT 10 Bakr, | X xampuuii Ba Marauit sueprusicu, | 19(Co- Cy)
o Japakacu 3 o
C JAKUK XJI0paTiapu C.. % (Ea-10°) (¥praua)
MUKHopH, % ’ kJIJK/mMo1p)
«IIIypcy» 10IOMUTHIaH OJIMHIaH KaJIbIIMi, MAarHUK XJIOPUUIAPY KOHBEPCUSACH YUYH

60 12,90 24,31

50 3,10 90 18,64 35,13 1,582
120 20,17 38,02
60 24,32 45,83

75 2,90 90 31,98 60,27 29,325 1,411
120 35,18 66,31
60 31,88 60,08

90 2,75 90 40,03 75,45 1,254
120 42,06 79,27

«[Taukamapy JOJTOMUTHIAH OJIMHTAH KaJbIIMH, MATHUNA XJIOPHJIAPH KOHBEPCHUSICH YIVH
60 12,58 23,70

50 3,10 90 18,17 34,24 1,586
120 19,66 37,06
60 23,70 44,67

75 2,90 90 31,17 58,75 29,392 1,424
120 34,29 64,63
60 31,07 58,56

90 2,75 90 39,59 74,62 1,267
120 41,62 78,44

OnuHraH TagKUKOTIAp acOCHIa KOHBEPCHS >KapaEHUHT TE3NUTH KOHCTAHTACU
Ba peakiuus TapTuOH, (PaoJUTaHWII SHEPTUSCH, KOHBEPCHUS TE3TMTMHUHT Xapopat
Kod(puIMeHTHra OOFJIMKJINTA XUCOOJIaHIM. DpUTMaIapHu OyFiaTMacaaH xamja
OyFlaTUIN OpPKajdu CYBIM MYXWUTHAA KaJbIIUH, MarHUd XJIOPWJIAPUHU HATPUU
XJIOpaTu OWjIaH KOHBEPCHSJIAII KapaéHUHUHT 0JIMO OOpuIl OMpHHYM TapTHOIaru
KUHETUK TEeHTJlaMa OpKaIM KOHUKAPIW paBHUIa TabpUIaHUIIN aHUKIAHIH.
OnuHran wmaswJIymMoTiIapra MyBOQHUK, OSpUTMaHU OyFiIaTMacaaH YpraHuira
KOHBEpCHUsIall apa€HH Y4YyH AppeHHyC OMIUPUK TEHTIaMacu KyHuaaru
KYpHUHHUILTA 3ra Oynaau:

IgK = —3,372988681—1174,774084‘_I_i Ba K =0,423654-10"° -exp(M) Q),
SPUTMAHH OYFIIATHUII OPKATU KOHBEPCHSIIAI YIyH 3ca:
IgK = —1,752790061—1530,933618-_I_i Ba K =17,668917-10"°-exp (@) 2).

(1) Ba (2) TeHrnamanapu acocuja Xap Xui Xapopamiap YYyH KOHBepCHsIall
TE3JINTM KOHCTAaHTAaCH Ba KOHBEPCHUSJIALI TE3JUTMHUHT XapopaT KodhpuimeHTH
xucoOmannu (7-xansan). OnuHraH MabiyMmoTiapra myBoduk, 50-90°C opanuruga
xapopaTtHuHr 10°C ra ommumm OyFIaTHIN XOJATH YYYH KOHBEpPCHUSI TE3TUTMHUHT
xapopat ko3 puuuentunu 1,211-1,578 6apobap ommpagu.
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7-manBaj
Jlo1OMUTAAH OJTMHIaH KAJbUMHA, MATHUH XJIOPUJIADUHM HATPUI XJ10paTH
OMJIaH JPUTMAJTIAPHHU OYFJIATHII OPKAJIM Xap XWI Xapopart/japaa KOHBepcust
KMJIMII Te3JTMTMHUHT XapopaT Ko3¢GGHUIMEHTH Ba Te3JTHK KOHCTAHTACH

Xapopar, °C KonBepcussHUHT TE3IMK KoHBepcus Te3IUruHUHT XapopaT
popar, xoncrantacu, K102 nakuka™ koapdunueHTH, (7y)
«IIypcy»

50 0,443 -

60 0,699 1,579

70 0,956 1,367

80 1,213 1,269

90 1,469 1,212

«[Taukamapy

50 0,430 -

60 0,679 1,578

70 0,927 1,365

80 1,176 1,269

90 1,425 1,211

lynmaid Kuaub, YTKa3WwiIraH TaIKUKOT HaTFKalapaaH Keaud YHMKaJIWKH,
KaJbIU-MarHiil XJIOpaTjap OJIMII YYyH KOHBEpCHSJAIl XapaéHWHH KaJIbIUH,
MarHui XJOopujjiapu Xamja Hatpui xjopatu 1:2 monp HucOatuma 120 makuka
mobaitnuga 90°C xapopatna dpuTMaHu OVFIATHIN OpPKajld OJUO Oopuill MakOys
XUCOOIaHaIN.

Kanpruii-marauii  xmopatiu AedOoIuaHT OJIMIN JKapaéHHUIa XOCWI OyiraH
spuUTMa Ba OYTKaTapHUHT QGUIBTPIAHUII Kapa€Hu Ypranwiau. Taxpuoba
HaTWXKajdapu  8-kajBaijga  KypcaTWJTaH. VpraHHHra TaIKUKOT/Ia  IIYHU
KypcaTaauku, OYTKAIApHUHT (GUIBTPIAHUII YHYMJIOPJIUTH OUp-OUpHIaH KaMm
dapkmananu. Kartuk Ba cywok ¢dazamap OViinua QGUIBTPIAHUIT TE3JIUTH
bunpTpAarn KaTTUK KOJJIUKHUHT KAJTWMHJIUTUTA OOFIWK OYiaau, KaTTUK KOJIUK
KQJIMHJIMTH KaMaluy OuiaH GUIbTPIAHUII TE€3JIUTH OPTAIH.

8-xaaBaJ
HaTpuii xyiopuau Ba XJIOPATH Yy KMAJAPH TYTraH Oy TKaAaHUMHT QUIbTPJIAHUII
Xoccacu
B E: R . } g . q)I/IJ'IBTpIJ;I?/I;IVII/IZHjI Ze:mnrn,
% O % s z ME E = £ s = WIbTPJIAHUIIT
8.° > g g = g 3 Es = E xoccact Karruk daza| dunbrpar
5 B 2 B = g O ¥ 7B = (D), m*/1°4 . . P
< = & M s> oyinua oyiinua
Hatpuii xsopunm uykmacu TyTran 0yTka
150 0,147 10 4,4 153,20 0,7075 1,3643
90 200 0,147 14 6,0 196,93 0,6737 1,1517
300 0,147 18 7,5 243,21 0,6551 1,1197
Hatpuit xnoparu uykmacu TyTran 6yTKa
150 0,147 11 4,6 130,19 0,6751 1,2403
20 200 0,147 16 6,4 158,57 0,6189 1,0036
300 0,147 21 8,2 187,82 0,5894 1,0002
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OnuHran HaTWXKajgap HATPUM XJIOpPUAM Ba XJIOpaTH TyTraH uyyKmara jra
Oynran OYTKaHW (UIABTPJIAIHM BaKyyM (UIBTPHUHI aijaHMa Te3JIUTHHU
Y3rapTupuil Xxucooura KaTTUK KOJIJUMK KaTJaMU KAJIMHIWTUHA OOIIKAPUII OpKalu
aMaJira OLIMpPHUII JIO3UMIIMTMHU Kypcaragu. byHIa HaTpuil XJIOpUAM 4YYKMaU
oytkanu 90°C na ¢unbTprail, oJIMHraH MKKuiamMuu s3putManu 20°C xapopatraua
COBUTHII Ba KOHBEpPCHUSI OOIIJIAHFUY ITUKIIUTAa KAWTraH SpUTMaJIaH OPTUKYA HATPUIA
XJIOPATUHU KPaTUO OJIMIII MaKcara MyBO(MOUK SKAHIIUTH aHUKJIaHIH.

IOxopuaa 6aén HTwiraH TaaAKUKOTIAp acoCHAa KallbIIMH-MarHui XJjopatiu
nedOTUaHT OJMUIITHUHT TPUHIIUIIHAI TEXHOJIOTUK TU3UMHU TaBcUsl ATUIAM (7-pacm).
TexHOMOoTHK TH3UM Kyhuaaru acocuit 6ockuuiiapjan nuoopar:

60% 11 3puTMaHU OJIUII YUYH HATPUUA XJIOpaTHU OaKra roKIialll;

peaktop-Oyriatrud-kpucramumsaropra (PbK) 60% nu matpuii xyiopaTu Ba
35-37% nu KanpUMi-MarHUW XJOPUJ DPUTMACHMHHU IOKJIAII, KOHBEPCUSHU
OyFIaTHUII OPKAJIM amajra OUIMpuI;

OYyTKaHu (QuIbTpJAIl OPKAIM KPUCTAUT XOJUJArd HATPUN XJIOPUIUHU
aXpaTuOd OJIMII;, WKKWIAMYM (MaTOYHBIN) OHPUTMAHU COBUTHIN Ba OYTKaHU
dbunpTpiam épaaMuia HAaTPUM XJIOPATHHHU aXPaTHO OJIUII, KapoaéHra KauTapuil,

Taliép MaxcyJioT — KaJbLIM-Maraui XJIopaTiu AedOoTMaHTHU KaIOKIaIIl.

Kanpruii-maraui ~ xjmopatiu — AeOJUAHT  OJIUIIHUHT TaBCUS  OTHJITaH
texHonorusicu YHKW nedonuantnap 1abopaTOpUSCHHUHT WHUPUKIAIITHPUITAH
nabopatopusi Kypuwimacuaa Ba «®Dapronaazor» AXK HUHT Taxkpuba-caHoat
KypWIMacua CUHOBJIaH YTKa3WIAHU. SIHTU KalblUi-MarHuil xjopatiu AeQoauanT
OJIUIIHUHI aCOCUW TEXHOJIOTMK KypCaTKU4wilapW AHUKJIAHAW Ba TaBCUS ATUITAH
nedomantHuar 1100 kr MuUKIOpUIaru Takpuba-caHOAT HaMyHajlapu uIuiad
YUKAPUIIIU.

Omuuaérran  «®an/led» nedonrmaHTUHUHT TapkuOW Kyiugaruda, %:
37,0+41,0 > Ca(ClO3)2+Mg(ClO3)2; 1,5 NaCl; 6,0-8,0 > (CaClo+MgCly); yuunr
spumarn 1,48+1,50 r/em®; myxutu pH 4,0+4,5 Ba KpUCTaJIaHMII XapopaTu
12,0+12,5°C.

JIOJIOMUT MUHEpAJITIAPUHU XJIOPUJ KUCIO0Ta €pAaMuia napyajiaml MaxcyJoTh
Ba HAaTpUU XJIOpATH acocuja OWp TOHHA KaJIbIIMH-MarHui XyjopaTiau jacdouaHT
OJIUIITHUHT MOIIUK OajaHcu XucoOjaHAu. J(OJOMHUTHHM XJIOpUJ KHCIOTAJIH
napyanad OJNWHTAH KaJbI[Mi, MarHuii XJOpPHUJ JPUTMACH Ba HATPUH XIJIOpATH
acocu/ia KaJbIMi-MarHuii xjiopatiu nedosuaHT unuiad YUKAPUIIUHHA TaIIKUI
STUITHUHT HMKTUCOAWN camMapaJopiaurd OyWuda TaxXMUHHUM XuCOOJap OJIWHIM.
«®apronaazor» AXK na Harpuil Xjopath Ba MMIOPT OumaduTHIaH HILIAO0
YUKApWIAETTaH CYIOK MAarHUd XJIopatiu JedOoNuaHTHUHT | TOHHAcH XoMarié
oyitnaa 2408,88 MUHT CYMHM TaIIKHJI dTaJau, MaxauTkui xomamé acocuna 1 ToHHA
KaJbIU-Maruui xjaopamiu aedonauant unuiad yukapuii 3ca 1376,28 MuHr, SsbHU
1032,6 muHr cymra ap3oHaup. Amangarn cyrwk XMJ[ nexu KyBBaTtH -
11800 t/iiun. bynna xomamé cudaruma 4779 munar AKII nommap €éxm 13381,2
MIH. cymum 8850 TOHHA MHMKIOpJArW HWMIIOPT XHCOOJIaHTaH OWIIO(UT
unuiatTinaan. TaBcus dTwimaétrad TexHosorus Oyiinmua kKyBBatm 11800 T/iimn
Oynran unurad YMKApPUITHUA TAIIKWJ ITHIAA Maxamuiuid xomamé acocuma 120,36
MiH. cymuii 4012 TonHa muknopaaru 10jgoMuT Ba 6003,5 MiIH. cyM KuMaTAaru
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7-pacm. Kansnuii-marauii xsiopatim 1e0JIMAHT OJIMITHUHT NPHHIHIINAJ T€XHOJIOTHK TH3HMH
1 - marpuit xnopatuHu Sputuin Oaku; 2 - Oydep Oaxu; 3 a/b - mapkasman kouma Hacocnap; 4; 7; 27 - UCCUKIMK aIMAIITHPTHWIN KypHIMA;
5 - peaxtop-OyFnarruu-kpucramauzatop (PBK); 6 - mupkynsuuon Hacoc; 8 — konaeHcatop; 9 — akektop; 10 - apanamyB KoHAEHCATOpPH;
11 - xonneHcar Oaku; 12 - Bakyym-Hacoc; 13; 21 - Bakyym neHtamu ¢uubTpiaap, 14; 15 — peakrtopmap; 16; 22 — cemaparopiap;
17; 23 — Bentunsatopnap; 18; 19; 24; 26 — iturruunap; 25 - kagoknoBuu Kypunma; VP4 - tyitunran 6yr; CD4 — xonnencar; DI - auctunnanras cys;
CW - aitnanma cyB; KMX - xanerwmii, marauit xnopuiapu spurmact; NX - NaCl anexrpommsra; XN-NaClO3
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8614 ToHHa MUKIOparu XJOpU KACIOTACH MIUIATWIAAA. byHaa acocnid xoMamé
oyiinua ymymuii capd 6123,86 muH. cymHuM Tamkwi 3Taau. Ulynnaid xumauo,
MaxauiMii XoMmaié acocuja Kalbl[Ui-MarHuii xjiopatiu jAedoiuaHT uIuiad
YUKAPUIIMHY TAIKWI 3TUIIIA (paKaTTUHA XOMAIIE XUCOOUra MKTUCOANI TEXATUII
7257,33 muH. c¢yM, spHU 54% ra TeHr Oynaau. Kampuuii-marnuii xjopatiu
nedoNMHATHUHT siHA Oup ad3amnury, y 37,0-41,0% Tabcup 3TyBUM MO Jacura ara,
apHU  35,0-36,0% Tabcup ASTyBuM Mojajgacura sra cyiok XMJI ra HucOataH

KOHLEHTPJIAHTaHUD.
Hucceprauusauar OemmHun 6060uaa «TaBcusi 3Tmiaran neoaMaHTHHHT
JKOJIOTMK-TOKCHKOJOTUK  TaBcu(u, arpoKuMéEBHit caMapaJopIuru»

«®an/led» nAedoONMAHTUHUHT UIIYA SPUTMACUHU (UBHK-KUMEBUH, DKOJIOTO-
TOKCUKOJIOTUK XOCCaJlapd, arpoKuMEBUN caMapaJopjiurd Ba XJIOpaT HWOHU
TYPFYHJIUTH, 3UYINTH, KOBYIIKOKIUTH, MyxuTh (pH) Oyiimua onubG Oopuiaraxn
TaJKAKOT HATHKaJIapy KEJITUPHUIITaH.

«Dan/led» nedpomuantTuHuHr nedonuanusiioBud (GAOJUIUTHHU AHUKJIAII
yayH 2011-2015 #iunnapna Tomkent, AnamwkoH, ®aproHa BunosTiapu depmep
XY Kanukiapu, OyHaad tamkapu AHamkoH, @aprona Ba Cypxanaapé BHIOATIAPU
[ICYEAUTU wunmuii-taxpuba CTaHIUSJIAPUHUHT KUYUMK Ba KEHr Jana
MaWJIoHIapy IIapouTiapuga «AHIMKOH-36», «AHIMKOH-35», «Hamanran-77»,
«C-6524», «HaBpy3», «¥Y3IIUTU-2010» VYpra Tonmanu Fy3a HaBlIapuia
arpOKMMEBHIM CUHOBJIApY YTKA3wiIaW. TV3aHMHT Xap XWJ HaBlIapd Ba TYypJu
TYNPOK-UKJIUM IIApOWTIapuaa YTKa3WiraH KYn HWWUIMK arpoOKMMEBHIA CHHOB
HaTIKaJapu AedOJMaHTHH IOKOPU CaMapaJopiuKKa 3ra 3KaHJIUTUHH KYpCaTau.
«Dan/led» npemaparu 6,0-7,0 m/ra Menépuaa KyJUIaHWITaHaa Fy3a Oapru Ba
YHUHT KyCakKJlapura «IOMIIOK» TabCUp OJTHIIA Xamaa Fy3ajgard (QU3noIOrHK
xKapaCHJIapHU Ky4aTHpUIIM aHUKIaHAd. HaTwkana OapriapHu TYKWIUIINA
86-92%, (sramon XMJl gedonmantuga Oy kypcatkuuy 79-80%), maxra
XOCWJIJIOPJINTA Hazopatra HucOaraH Vyprada 2,1 n/ra ra 1okopu Oyaumu
ucOoTIanau. Arapja Fy3aHW HWUIMK SKuII MakgoHu Yprada 1000 rexrapHu
KamMpab omnran ge0 xucobmacak, npedonuanms yayH 21679,92 wmuH. cym
kuiimatugaruy 9000 xr cyrok XMJl nedommantu €xku  12386.57 MuH. cyM
kuiimatugara 9000 xr «®Pan/led» aedonmantu Tanad stunagu. Avnu, «Dan/led»
mpenapatd OWIaH WIUIOB OEpHIll TaHHApXW CYHOK MarHuil xmopatu (XMJI)
nedomuantura comumtupranga 9293,355-10325,95 wmuH. cyM  ap3oHIMP
(4,0 6apobap, 75%).

JledbonuaHTIapHU KHUIILUIOK XY KaaWTHAa KyJamra KyWHiaaurad SHI MyXUM
tanabnapnan OWpW yJIapHUHT HWHCOHJIApP, WCCHUK KOHJM XalBOHJIAp Ba atpod
MyxuTra xaBhcuznuru xucodbnananu. [Ipemapatnap Tympok, XaBo, CyB XaB3aiap,
VCUMIIMKIIap Ba MaxTa ypyrlapuaa TYIJIAHWIIN Ba CaKJIAHUO KOJIMACIHTH JIO3UM.
V36exncTon Pecny6nmKack COFIMKHHM CaKJall BasHpIUTHHMHT CaHHTapws,
TUTHECHAa Ba KacO KacaTMKIAPU WIMHNA TEKIIUPHUII HHCTHTYTH JIaO0OpaTOPHICU
XOauMiIapu ~ OWJIaH  XaMKOPJUWKIA  YTKa3WiraH  9KOJOTO-TOKCHKOJIOTHK
TaAKUKOTIapu 1iyHn kypcarnuku, «Daulled» nedonmantu xaBhawmmrun O6yiinda
IV-cuu KaM 3axapiu npenapatiap CHHQHMTa TabLUTYKIHIUP. Y TKa3WIraH
tankukoTiap acocuna «®Pan/led neponmaHTHHM KUIIOK XY KaduTHIa Kysuiamiga
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atpod MyxuT Myxodazacu Ba axoJIM COFJIUFUHU Ccakiaml Oyiinya yciayOui
KymianMma» yon stwiau. «®Dan/led» aedonuantu xap TOMOHJIaMa arpoOKUMEBHUI
CHHOBNApAAH YTKa3WImM Ba Y306ekucToH PecryGnukacn —J[aBmaT — KuMé
KOMHUCCHACH TOMOHHUJAH KUIUIOK XyKanurujaa nedonuaHt cudaruga Kysiamra
TaBCHSI ATWIIJIH.

XVYJIOCA

«Maxannuii xoMmaménap acocuja KaJdblUA-MarHui XJopatiu AedoauaHT
ONUIIHUHT  TEXHOJIOTHMSACHHM HWIUIA0 YUKW  MaB3yCHIArn  JOKTOPIHK
auccepranusacu Oyimdya onub OopwiraH TaAKUKOTIIAp HaTHXKacula KyWuaaru
Xyjocanap TaKauM THIIIU:

1. ITaxta xocunuau MyBadPakuATIN UUFUO OJIUIL, YHUHT SKCIIOPTOOOIUTMHI
OIIMPUII, KYy3TH-KUIIKH TaaOupiapHu OapBakT Oomuiamijga ry3a aedosiMasiCuHU
YTKa3uIIHU ~ Aoj3apOonuru  Ba 3apypiurd  TaBcupnanau. Omub Oopuiraxn
TaAKUKOTIAp pecnyOnuka (aH Ba TEXHOJOTUS TapaKKUETUHUHI  YCTYBOP
HyHanmuuiapura MOCIUTHHE WJIMUAN Ba aMalluid axaMUsITH EpUTHO OepuIiiu.

«I¥pcy» Ba «Ilaukamapy KOHJIApH JAOJOMHUTIAPUHUHT TApKUOU Ba XOccanapu
- KUMEBUM, (U3MK-KUMEBUN, (QU3MK-MEXaHUK TaxJIWi YycyJulapu €Epaamuia
ypranunau. Hamynanapna Kyhunaru kumEéBuid Tapku6iapra sra: CaO = 30-31,5%
Ba MgO = 19,2-19,4%, CO, = 45,0-45,5%, metann okcumnapu 1,42% Ba kpeMHHI
oxkucuu 2,87%.

2. «llIypcy» Ba «llaukamap» KOHJApW MOJOMUTIAPUHHU XJIOPHUJ KHUCIOTACU
OwiaH y3apo TabCUPJAIIYBU HATHXKACHZla XOCHJI OVJIraH KYNMHUKIAHWII >KapacHu
KHACTIOTa KOHIEHTPAIMSICH, XapopaT, BaKT JaBOMUMIUTH Ba apaslaliTUPTUYHUHT
alTaHMIIl Te3NUrura OOFJIMK paBHIJa TAIKUKOTIAp YTKazwiran. KucimortaHuHr
KOHIEHTPALMICH OPTHUIIM OWJIaH SPUTMaHU KOBYIIKOKJIHWIY OILIAIU, Oy 3ca KYIUK
KappacHHH KYTapWIMIIUTa XamMa KYMMUKHUHT TYPFYHJIUTUHUA CaKJIaHUO TypHIIUTa
onu6 kemanu. JKapa€Hma XapopaTHU OIIUPHUIN KYNUKIAHWIIHU >KaJailallyBHUra
o0 KeJaau, aMMO dpUTMaiap KOBYIIKOKJIUTUHU KaMaWWINW KYNUKHUHT SIIall
«yMpHU» HU TacaWTupaau. ApaJalITUPTUYHUHT aMJIaHUII TE3JTUTHHH OIIMPHUII
OUIaH KYIUK KappacH Ba YHUHI TYPFYHJIHIM KaMasn. Y TKa3HITaH TaaKUKOTIAp
acocujia JOJOMHUTHHU XJIOPHJ KHCJIOTa OWJlaH MapyajalllHd MKKA OOCKHYIa OJud
Oopum TaBcus OSTWwinud (OupuHYM OocKmura yMymui kuciaotaHuHr 35-40%
Oepwiranu, UKKAHYA Oockmuura sca xoiraH 60-65% kuciora Oepunaam). byrna
KYTIMKIJIAHUII Kapa€HU Ce3WIIapin Tapaxaaa KaMasiu.

3. lonoMUTHU XJIOpUA KHUCIOTacH OWIaH TMapyajaml >Kapa€HU KHCIIoTa
KOHIIGHTPAIMSCH, XapopaT Ba BaKT JAaBOMUWIUTHIA, KEWMHUYAINK CYCTICH3US
TAPKUOWJAArd HpUMail KONTaH KOJNAWKIAp - (uibTpiam, THHIUPUII XaM[a
MapKa3JIaH KouMma Kywiap €paaMua aXpaTuil TaaKUK dTHIIU. XapoparTra OOFINK
paBuIIIa Mapyaiani >kapaéHUHUHT aCOCUN KUHETHK KYPCATKUYJIApU aHUKJIAHIU Ba
napyajaHuIl Te3IMK KOHCTAHTACH Ba YHUHT jorappumu xucobmauau. [lapuamam
xapa€HUHUHT MakOyn kypcatkuwiapu aHukiaanau: HCl konnenTpamusicn —
31,0%, ¥3apo TabcupiamryB Baktd — 30 makuka, xapopat — 30-40°C Ba cycmesus
TapKUOUAATH SpUMaNIUTaH KOJIUKIAPHU Y3IYKCHU3 QXKpATUIl YIyH >KapaéHHU
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MapKazJlaH KouMma Kyd XOCWJI KWIYBUM KypwiMaliapja oiau0 Oopuil Makcaara
MYBOQUK.

JIOMOMUTHU XJIOpUJ KHCIOTa OWiaH Mapyajall OpKajdd KaiblMil, MarHuu
XJIOpUJIApU IPUTMACUHU OJMITHUHT MPUHIIUIIKAT TEXHOJOTHK CXEMacu TaBCHS
ATUINO, UIIa0 YUKAPUIIIHUHT MOJIuN Oanancu xucoOmanau. Kampiuid, Mmaraui
XJIOpUIJIAp DJPUTMACUHUHT XoMaménap OViimua 1 TOHHACMHUHI TaHHApXU
625284,0 cyMHU, YeTAAaH KENTUPUIAUTaH UMIIOPT OUIIOPUTHUHT | TOHHACUHUHT
taHHapxu o3ca 1512000 cymHM Tamkun s3tagu. Xomameé cudaThaa TaBcus
ATWIAETraH KaJdblMi, MarHuid XJOpuUIJap dpuTMacu, Oumodurra HHUcOAaTaH
2,4 mapTa ap30HAUP.

4. Kanpuuii, Marouii XJIOpUU Ba HATPUM XJIOpATH acoCHJla KadbI[UHA-MarHui
xjoparnu  aedonuadnt onum okapaéuuHu acocnaiauran  MgCl-CaCly-H»0:;
[56,06%MgCl,+40,77%CaCly+3,17%NaCl]-NaClO3-H,0 Mypakkao
cUCTEeMaJlapJlaTd KOMIIOHEHTJAPHUHT ¥3ap0 TabCHUpJAlyBU KEHI XapopaT Ba
KOHIICHTpAIIMSI OpAJIUFUJia YPraHWIAW Ba YJIAPHUHT TMOJUTEPMUK IPYBUAHIIUK
nuarpamMMmanapu Kypwian. Kanbiuid, MarHuil xJopujjapaaH TallKWAid TOINTraH
cyBinu cuctemana Kyiumaru tapkuoaun 2MgCly-CaCly'12H20 Ty3 xocun Oynumim
aHuKIanau. Kanpluif, Marauil XJIOpUyiapy Ba HATPUW XJIOPATH HIITHPOKHUIATH
Mypakkab CHCTEeMaHUHI JuarpaMMacujia HaTpUM XJIOPUIUHUHT KPUCTAJIAHUII
MalJIOHW derapajiaHau, Oy 3ca Kajablui, MarHUN XJIOPUJJIApU Ba HATPUN XJIOpaTH
opacu/ia aJIMalluHUII PeaKIuscu OOPUIMHU aHTrIaTaau. Xapopar Ba JacTiaOKu
MOJIJIaJJADHUHT KOHLIGHTPAIMSCH OpPTUINM OWIaH CYBIM MYXHUTAA KOHBEPCHS
xKapa€HU SIXITH OOPUIIM aHUKJTAH/IH.

5. «Iypcy» Ba «Ilaukamap» KOHJApH YU4yH KaJIbIIMA, MAaTHUN XJIOPUIAJIAPUHU
MOC XJIOpaTJIapura KOHBEpPCHUsJIAIl XapopaT Ba Jkapa€H JaBOMHUWIWATWTA
oormukuru - yprauwigu. KoHBepcus >kapa€HUHUHT (DAOJUTAHMII DHEPIHsCH,
KOHBEPCHsI TC3TUTUTMHUHT KOHCTAaHTaCH Ba Xapopat Kod(phuiueHT: XxucoOaaHIu.
Konpepcust kapaéunm 90°C xapoparma 120 ngakuka mgaBOMHIA SpUTMAJIAPHU
OyFIaTHII OPKAIHM OJIMO OOPHII JTO3UMIIUTH aHUKJIAHIH.

6. VTkasuiran TaJKHKOTIAP aCOCHIA SHTHM KalbLHi-MarHuil  XJIOpaTiu
nedoNMHAT OJUIIHUHT MPUHIUIHAT TEXHOJIOTHK CXEMAacH TaBCHUS STWIIH, STHTU
nedoauaHT WIIad YMKAPUITHUHT MOJIWNA OajlaHcH XuCcOOdaHAu. AMaljaaru
MarHui XJiopaT HIUIa0 YUKApUII IEXWHUHT Wk KyBBatd 11800 1. byHna
xoMamé cudatuaa 4779 muar AKIUI gommap €xm 13381,2 muH. cymra TeHr
8850 ToHHa wWMMIOpPT OMIIOGUT HNLIATHIAAW. Maxamummii XoMaménap acocuaa
nedoauaHT WIIad YMKAPUINTHU Talmkwi JStamja 3ca 120,36 MuH. cympaaru
4012 Ttonna nmomomut Ba 6003,5 MiH. cymau 8614 ToHHA XJIOpHUA KHUCIOTaCH
unuiatunaan. bynna acocuit xomameé Oyitmaa ymymuii capd 6123,86 MiaH. cyMHU
tamkuia dragu. [lyramai kummb, Maxammmii xoMmami€ acocuia KaJbIMH-MarHUn
XJIOpaTau AeQOoTuaHT UIIad YUKAPUITUHU TAIIKWI ITHIIAA (aKaTTHHA XOMAIé
xucobura 7257,33 wmuH. cym  Texamamu. «®Dan/led» mpemapatm canoat
KyprwiMajapuaa HIDiad YHKApUIl OpKAJIM CHHOBIAH YyTkazwiagu Ba 1100 kr
TaXpruOa-CUHOB HABMYHACH OJIMHTaH.

7. Kanpuuii-Mmarauii ~ xyiopaT JaedosvanTd Typjid Fy3a HaBjlapu Ba
TYNPOK-UKJIAM [IAPOWUTIAPUIA Kyl MWWUIMK arpoKMMEBUM  CHUHOBIApAAH
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Vyrrazunau Ba «®Dan/led» nedonmnantu woxopu aedonaranusioBun (aosuIiKKa 3ra
SKAHJIUTH, XaMJla MarHuil xjgopat aedonuaHTura HucOatan ¥y3a Oapru Ba YHUHT
KyCaKJIapura «fOMIIOK» TabCHp dTUIIMHMU KypcaTau. CMHOB HaTWKajapura Kypa,
«®an/led» npenapaTy KYyJIJaHWIraHja naxra Xocuiaaopaurua yprada 2,1 n/ra
OLLIMIIY aHUKJIAHIH.

Arapna WuuMk Fy3a skuH Maijnonu yprada 1000 rekrtap ne6 xucoOiacak,
yHJla yHra uuuioB Oepuil yuyH 21679,92 man. cymaaru 9000 kr cyrok XM/ €xu
12386,57 mun. cym kuiimataaru 9000 kr «Dan/led» tanad stunagu. AvHu Fy3a
marigonnapunun «®an/ledp» npenapatu OunaH HMILIOB OepUIl TaHHAPXHU CYIOK
XMJI ra mucbaran 9293,355 MitH. cyM ap30HIUP.

8. CanuTapusi, TuTMeHa Ba KacO KacaJuIMKJIapy UIMUN-TAAKUKOT MHCTUTYTH
tomoHugaH «®Dan/led» nedhoNMaAHTUHUHT TOKCUKOJIOTUK TaBCU(UHM YPraHuiln
Oyiinya TaJAKUKOTJIAp YTKA3WIraH, HaTHXKaaa Mpernapar 3aXapiiuK KYpCcaTKU4u
IV-cundpra mancyOnuru aHukina"ad. YumoOy MHCTUTYT ToMoHuaaH «Dan/led»
nedONMaHTUHA KUIUIOK XY>KaluTruaa WIUIaTUiaa atpod-MyxuTHU Myxodaszacu
Ba axoJIM COFJIMFUHU CaKJall Oyilmya METOJIMK TaBCUSHOMA)» HILIA0 YUKAPHUIIIH.
«Danfled» mpemapatu Y3Gekucron Pecrmy6mmkacu JlaBaaT KHME KOMHCCHSCH
TOMOHHUJIAaH CHUHOBJApJAH YTKA3WIAM Ba KUIUIOK XYKamuruaa rysa aedoMaHTu
cudaruaa Kyuiam y4yH TaBCHs STUIIH.
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HAYYHBIN COBET 16.07.2013.K/T.14.01 TP UHCTUTYTE OBIIEN
U HEOPTAHUYECKON XUMHWHU, HAYYHO-UCCJIEJOBATEJIBCKOM
IIEHTPE XUMHWHU U ®PU3UKHU TIOJIUMEPOB, TAIIKEHTCKOM
XUMHUKO-TEXHOJOTMYECKOM UHCTUTYTE U TAIIKEHTCKOM
TOCYJIAPCTBEHHOM TEXHUYECKOM YHUBEPCUTETE I1O
MPUCYKIEHUIO YYEHOU CTEIEHU JOKTOPA HAYK

HHCTUTYT OBIEN U HEOPTAHUYECKOW XUMUHN

XAMPAKYJOB 30XUIBEK ABITYCAMAZIOBNY

PA3PABOTKA TEXHOJIOT'UH ITOJTYYEHUS
XJIOPAT KAJTBIHUN-MATHHUEBOI'O JIE®OJIMAHTA HA OCHOBE
MECTHOTI O CbIPbA

02.00.13 — TexHoJIOrHsl HEOPraHUYECKHUX BEIIECTB M MaTEePHAJIOB HA UX OCHOBeE
(Texnuyeckue HAyKH)

ABTOPE®EPAT JJOKTOPCKOM JIUCCEPTAILIUHA

TAIOKEHT - 2016



Tema AOKTOPCKOM AUCCePTALUU 3aperucTpUupoOBaHa noj HOMEpPOM
18.11.2015/B2015.3-4.T562 B Briciueit aTTecTAMOHHOMN KOMMCCUH npu
KaOunere MunncrpoB Pecniy0iiuku Y30ekucras.

JloKTOpCKas AuccepTanus BeIoHeHa B MHCTUTYTE 00IIel 1 HeOPraHUIeCKOH XUMUU.

ABTOpedepar aumccepTanM Ha TpeX s3bIKax (y30eKCKWH, pPYCCKHIA, aHTJIMHACKUIN)
pe3MelieH Ha BeO-cTpaHuile 1Mo aapecy WWW.ionX.uz u HHdopmaimoHHO-00pa3oBaTeIbHOM
noptaie «Ziyonet» mo agpecy Www.ziyonet.uz

Hay4Hblii KOHCYJIBTAHT: Tyxrtaes Caliguaxpai
JOKTOp XUMHUYECKHX HayK, mpodeccop, akajeMHK
Axanemun Hayk PeciyOnuku Y30ekucTan

OduunanbHble ONMOHEHTHI: Hamasos llagoar Carraposuy
JIOKTOP TEXHUYECKUX HayK, mpodeccop

YcemanoB Cyaran YcMaHOBHY
JIOKTOP TEXHUYECKUX HayK, mpodeccop

Kymanusazos Maxcyn ’KaGoueBuu
JIOKTOP TEXHUYIECKUX HaYK, mpodeccop

Beaymas opranusanus: @DepraucKkuii MOJTUTEXHUYECKUI HHCTHUTYT

3amura COCTOMTCS cocTouTes «28» wmroust 2016 toma B «14%%» wacoB Ha 3acemaHuu
Hayunoro cosera 16.07.2013.K/T.14.01 npu HWuctutyTe OOLICH M HEOPraHHYECKOW XHMUH,
HayuHo-uccnenoBaTenbCckoM LEHTpE XUMUM U (DU3UKH TOJUMEPOB, TaIIKEHTCKOM XUMHKO-
TEXHOJIOTUYECKOM MHCTUTYTE U TaIlIKeHTCKOM rocyJapCTBEHHOM TEXHUYECKOM YHHBEPCHUTETE I10
anpecy: 100170, r.Tamkent, ya. Mup3o YayrOeka, 77-a. Tem.: (+99871) 262-56-60; daxc:
(+99871) 262-79-90; e-mail: ionxanruz@mail.ru

JlokTopckasi auccepTalusi 3apeructpupoBaHa B HHbopMalMOHHO-pECYpCHOM LEHTpe
HNucturyra oOmelr m Heopranumdecko xumuu 3a Ne 3, ¢ KOTOPOW MOXHO O3HAKOMHUTHCS B
nHpopmanmonHo-pecypcaoM 1entpe (100170, r. Tamxkent, yn. Mup3o Yiyrbeka, 77-a. Ten.:
(+99871) 262-56-60).

ABTtopedepaT auccepranuu pazociaan «28» mas 2016 rona.

(mpoTtoxoun pacceuiku Ne_3 ot 28.05.2016 ).

b.C.3akupos

[Ipencenarens HaydHoro coBera 1o nmpucyxiaeHHuIo
Y4€HOU CTENEHH JIOKTOPA HAYK, 1.X.H.

A.M.PeiimoB

VYuénslii cekperapp Hayunoro cosera no
IPUCYKJIEHUIO YUEHOH CTENEHU JOKTOPA HayK, JI.T.H.
C.C.Xampaes

ITpencenarens Hayunoro cemunapa npu Hayunom
COBETE IO MPUCYKIECHUIO YYEHOHN CTEIIEHU JOKTOpa
HayK, 1.X.H., Mpodeccop


http://www.ziyonet.uz/
mailto:666666@tuit.uz/

BBEJIEHUE (AHHOTAIUA TOKTOPCKOM IMCCEPTALIMHN)

AKTYaJIbHOCTb U BOCTPEOOBAHHOCTH TeMbl AuccepTranmuu. B Hacrosmiee
BpeMss B mMupe u3 13,5 mupa. ra 3zemens 1,4 mapna. ra npeaHazHaAueHbl IS
BBIPAILMBAHUS CEJIbCKOXO34MCTBEHHOW MPOAYyKIMH. BricOKHE poCThl HaceleHus 1
uX notTpedbHocTH o0ycnaBiuBaroT 6osiee 3(h(PEeKTUBHOE UCTIOIb30BAHUE 3EMETTb.

B censckom xozsfictBe Y30ekucrtaHa o0co00e€ BHUMAaHHE VAeEseTcs Ha
IIMPOKOE  BHEJIPEHUE  COBPEMEHHBIX  arpoTEXHOJOTMH M YyJIydlIeHUe
MEJTMOPATUBHOIO COCTOSIHUSL OpOILIAEMbIX 3€MeNlb. B MOCTOSSHHOM MOBBIILIEHUU
YpOXKAMHOCTH W YIYYIIEHUHM I[UJIOJIOPOJUS 3€MENlb BAXKHYIO POJIb UIPAIOT
XUMUYECKHE TIpenapaTthl — MUHEpaJIbHbIE YAOOpPEHUs, CTUMYJATOPHI POCTa,
MECTULIU/IBI, B TOM YHCJIE 1€(POJIMAHTHI U IECUKAHTHI.

OpHuM U3 yCIIOBUN YCHEIIHOW M KauyeCTBEHHOW YOOpKHM ypoxkas XJIOIKa —
ChIpIIa B JIOMOPO3HBIN MEpUOJ SBJISETCS MpoBeAeHUe AedoNnaluy XJI0M4aTHUKA.
[IpoBenenne KayecTBEHHON JAedoyiMallud JaeT BO3MOXKHOCTb OCYILIECTBIATH
NOJIHYI0 YOOpKY XJIONKa B CXKaTble CPOKU. DTO CO3/A€T YCIOBUE IJIsi PAaHHEro
oceBa 3€pHA, MPOBEACHUS OCEHHE-3UMHUX MEpPOINPUSITHH U  TOJyYeHHUS
OOUJILHOTO YpOsKasl CIIETYIOIIETO roja.

Jlokanu3amusi ChIpbeBOM 0a3bl MPOMBIIIJICHHBIX MPEANPUATUA U TOJTyYSHHE
HAa WX OCHOBE MMIOPTO3aMEUIAIONIUX TMPOJYKIUH, HACHIIEHUE BHYTPEHHETO
pPBIHKa HEOOXOIMMBIMU MOTPEOUTENHCKUMHU TOBApaMH, a TAK)KE YBEJIMUEHUE POCTa
HKCIIOPTHOTO TMOTEHIMANa SBISIETCS OJHMM U3 BaXHBIX MpeoOpa3oBaHUi
npoBoAuMBIX B Pecriyonuke. [lpu pemennu naHHOM 3a/1aqu OJHOM U3 aKTyalbHBIX
npo0JieM SIBISIETCS MCIOJIb30BAaHUE B KAueCTBE CHIPbS, BMECTO HMIIOPTHOTO
«OumoduTay, MPOAYKTOB COISTHOKUCIOTHOTO PA3JIOKEHHSI MECTHOTO JOJOMHTA C
MOJIYyYEHHEM pPAacTBOpa XJOPUIOB KalbIMs, MarHus W MepepaboTKoH HX C
XJIOPAaTOM  HATpus  KOHBEPCHOHHBIM  METOJIOM B  MaJOTOKCHUYHBIE,
BBICOKOX((PEKTHBHBIE HOBBIE Je(OTUAHTHI, YCKOPSIOIIME CO3pPEBaHHE U
packpeiTHe KOpPOOOYEK XJIOMYaTHUKA, TakuM oOpa3oM MOXXHO CHHU3UTH
IIPOM3BOJICTBEHHBIC 3aTPAThl MPEANPUATANA U TEM CaMbIM CHU3UTh CEOECTOMMOCTh
FOTOBOW MPOAYKIIUH.

JlanHO€ AuccepTallMOHHOE UCCIIEIOBAHUE B ONPEIETICHHON CTENCHU CIYKUT
BBIMIOJIHEHUIO 3a/a4, MpeayCMOTpeHHbIX B Yyka3e IIpesunenta PecnyOnuku
V36ekuctan Ne 4707 ot 4 mapra 2015 roga «O mporpamme mep 1o 006eCTeueHnIo
CTPYKTYPHBIX MPeoOpa3oBaHNi, MOJIEPHU3ANNN U JUBEPCUDUKAIINH TPOU3BO/ICTBA
Ha 2015-2019 rome» um moctaHoBienuit Kabunera MunuctpoB PecmyOnuku
V36ekuctan Ne 3 or 4 wmapra 2015 roma «O [OMONHUTENBHBIX Mepax IO
COKpAILlEHUIO  IPOU3BOACTBEHHBIX 3aTpaT U CHIKEHHIO ce0ECTOMMOCTH
MPOAYKIIMM B MPOMBIIIJIEHHOCTH», a TakKe B JPYruX HOPMATHBHO-TPABOBBIX
JOKYMEHTaX, IPUHSITHIX B JaHHOMU cepe.

CooTBeTcTBHE HCCJIET0OBAHUA NMPUOPUTETHBIM HANMPABJIEHUAM PAa3BUTHUA
HAYKH " TexHougoru PecmyOsuku VY30exkucrad. JlanHoe wuccienoBanue
BBITIOJIHEHO B COOTBETCTBHM C MPUOPUTETHBIM HAIMPABICHUEM pPa3BUTUS HAYKH U
texHojorui pecmyoauku VI « XumMuueckne TeXHOJIOTUH M HAHOTEXHOJOTHI.
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0030p MexKAYHAPOIAHBIX HAYYHBIX UCCACI0BAHUN 10 TeMe IUCCePTALMHU.
Hayunbie wuccienoBaHusi, HampaBiI€HHbIE Ha VYIy4lIeHUE OMOJIOTMYECKUX,
(U3HOIOTMYECKUX UM DKOJOT0-TOKCHKOJIOTHYECKUX CBOMCTB OpPraHUYECKUX H
HEOpraHWYeCcKuX JAe(POJIMaHTOB, a TakKKe Ha pa3pabOTKy TEXHOJIOTUH UX
MPOU3BOJICTBA, MPOBOJATCS B BEAYIIMX HAyYHBIX IEHTPAX U  BBICIIMX
o0Opa3oBaTeIbHBIX YUPSKICHUSIX MHUpa, B ToMm uwmcie, Florida Industrial and
Phosphate Research Institute (CIIIA), Indian Council of Agricultural Research
(Uuaus), Cotton in Central China and Virulence on Selected Cotton Cultivars
(Kuraii), University of Tennessee Institute of Agriculture (CIIIA), Cotton
Research Institute in Multan and Islamabad (ITakucrtan), University of Cordoba
(Ucmanus), Chinese Academy of Agricultural Sciences (Kwurait), m B HayuHo-
UCCJIeIOBAaTENbCKUX MHCTUTYTax ¥YaoOpeHuit u mHcekrodynrunuaos (HUYUO,
Poccust), O6meit u neoprannyeckon xumun (MOHX AH PVY3, V36ekucran).

B pesynbrare wuccienoBaHuii, MNPOBEICHHBIX B MHUpPE IO TMOJYYCHHUIO
nedOoTMaHTOB Ha OCHOBE OPraHMYECKUX BEIIECTB M WX YCOBEPIICHCTBOBAHUIO
MOJIYYEHBI PSJI HAYUYHBIX pE3yJbTaTOB, B TOM UYHCIE: C LEJIbI0 YIYy4IICHUs
(U3HOIOTMYECKUX CBOWCTB pa3pa00OTaH OPraHMYECKWi TMperapar dTped,
JIEHCTBYIOIINM BEIIIECTBOM, KOTOPOTO sIBJIsieTCsS 2-XJ10paTuiadochoHoBast KHCIOTa
-C1CH2CH2P(OH),0 (mayunwrii mentp «Amhemy, CIIA); cuHTe3upOBaH
TUUA3ypOH-ACHCTBYIOIIEE  BEIIECTBO  JedoiumaHTa  JAPONI,  YCKOpPSIOIIee
CO3peBaHHE M PaCKPBITHE KOPOOOYEK XJIOMYaTHHKA (HaydHbIH HEeHTp «Sheringy,
['epmanust); pa3pabotan nedoauaHT 01 Ha3BAaHUEM JPOIII-YJIbTPa OJHOBPEMEHHO
CIy)KalllUil OMaJeHUI0 JHCTHEB U YHAJICHUIO COPHIKOB (HAay4dHbIE IIEHTPHI
COBMECTHBIX Mpeanpustuii repmanckux ¢pupm «Hehst» u «Sheringy»); Ha ocHoBe
JEMETUIINHA CO3/1aHbl Je(poIMHATHl XapBEWJl, PEerjioH M T'PaMOKCOH (HAy4YHBIH
nearp «Uniroyal Chemical», CIIIA); momyueH muKc (XJIOpHJ MEMUKBAaTa) —
xmopun 1,1 -nuMeTrin-nunepuanHa (HayaHbld neHTp «Bast», 'epmanus).

B mupe mo cuHTE3y M YCOBEPIICHCTBOBAHUIO TEXHOJIOTHM MPOU3BOACTBA
OpraHMYeCKUX W HEOpraHu4eckux AedOIIMHATOB M0 pALy MPUOPUTETHBIX
HAIPaBJICHUM TPOBOJATCA MCCIENOBAaHUS, B TOM UHCJE: 1O TMOJIYyYEHHUIO
KOMIUIEKCHOICUCTBYIOIIMX MaJOTOKCHYHBIX HEOPraHMYECKUX TMpernaparoB Ha
OCHOBE IIMHAMUJIOB, XJIOPATOB, XpOMATOB, OMXPOMATOB U WOAMIOB; OPTaHUIECKUX
IMpernapatoB ¢ 3apaHee 3aJaHHBIMH CBOWCTBAMH Ha OCHOBE THOX(DHPOB,
MOJIUCYNbPUAOB, CYTb(HOOKCHUIOB, TMPOU3BOIHBIX THIPA3WHA, AIBJIETHIOB M HUX
MIPOU3BOJIHBIX, TaJOT€HKapOOHOBBIX KHCJIOT, TMPOU3BOJHBIX KapOOHOBBIX U
THOKApOOHOBBIX  KHCIIOT, TETePOIMKINYeCKUX U  (ochopoopraHndecKux
COCIMHEHU.

Crenenb H3y4YeHHOCTH TNpodaeMbl. JlepomuaHTel XJIOMYaTHUKA ©U HUX
Oouonorndyeckrue, (QU3NOIOTHYSCKHE ¢ arpOHOMHYECKHE ¢ TEXHOJOTUYECKUE
acreKThl  ObLIM  MEPUOJUYECKUM  CHUCTEMATHYECKUM  00pa3oM  H3Yy4YeHbI
M.H. Hab6ueBsim, A.N. NUmamanueBsim, T.C. 3akupoBom, H.H. MeabHUKOBBIM,
AM. Ilpyranoemv, JI.J[. CronoBeiM, K.E. OsuapoBeiM, H.®. 3yOKOBBHI,
C. TyxraeseiM, C.II. Pammposoit, X. KyuapoBsiM, A.A. VYMapoBbiMm,
[I.K. Temaebim, P.C. HazapoBbiMm, @.X. XommuMoBeiM, @.K. TemaeBbiM 1 OHU B
HACTOSIIEE BPEeMsl CIIY»KaT OCHOBOM JUIsl pa3BUTHSI JAHHOTO HAIPABIICHHUS.
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B mupe takumu yuensimu, kak J.C. Suttle, F.R.H. Katterman, W.C. Hall,
L.C. Brown, C.L. Rhyne npoBeaeHbl Hay4HbIE MCCIIEIOBAHUS IO MOJIYYEHHUIO U
pa3pabOTKe TEXHOJIOTUH MPOU3BOJCTBA AE()OTMAHTOB HA OCHOBE OPraHUYECKHUX
BELIECTB.

Jlo HacToflero BpeMEHM B pechyOiiuke pa3paboTaHbl M BHEJIPEHBI B
MIPOU3BOJICTBO PA3JIMUHbIE TEXHOJIOTUU MPOU3BOACTBA Je(DOTUAHTOB XJIOMYATHHKA.
OpHako HMCXOAHOE ChIpbe 3THUX JA€(POIIMAHTOB MPHUBO3UWIOCH H3-3a pyOexa.
B nurepatype uMeEIOTCS CBEACHHUS IO PaA3JIOKEHUIO JOJOMUTHBIX MHUHEPAJIOB
azotont (M.JI. UYeneneseukwuii), dochopuoit (II. bozamxue, K. VY3yHoBna,
b. MuxaiinoB) u cepnoii kucioramu (M.K. Uprames). B Hurepuu uccrnenosano
pasioKeHWe JOJIOMUTHOTO MHUHepana coisiHo — kucinotoil  (A.A. Baba,
A.O. Omipidan, F.A. Adekola). Dt paboTbl HampaBJICHbBI Ha MOJyUYCHHUE
MUHEpAIBHBIX YIOOPEHHN H JPYyruX BHAOB MNPOAYKIIUH W3 HEOPTraHUYECKUX
coenuHenuid. IlpemnoxeH cmnoco0 MOAyYeHUs KPUCTAIIOB rurca (cynbdar
Kanplusi) u  Oumodwura (XJIOpUA  MarHusl), BKJIIOYAIOMIMK ~ 00paboTKy
NOJTyOOO0X KEHHOTO JIOJIOMHUTA COJITHOM KHCIIOTOW C mocieayrouiein oopadoTkoi
cepHoit kucnoroi (A.T. JamaxomkaeB). KoHedHoM 11e71bI0 TUX UCCIIEI0BAaHUN HE
SIBJISLIOCH MOJTYYEHHUE XJIOpaT KaJblIMiH-MarHueBoro jaedoiraHTa.

He wumerotrcs cBeneHUss MO HAyYHBIM OCHOBaM IIpollecca W TEXHOJOTHUH
IIPOU3BOJICTBA XJIOpAT KaJblIM-MarHueBoro aedojuaHTa IyTeM pPa3JIoKEeHHUsI
JIOJIOMUTHOTO MHUHEpaja COJITHOM KHCIOTOM C MOJYyYeHHEM pacTBOpa XJIOPHUIOB
KaJIbIUs, MarHUs ¥ TIOCTEAYIOIeN ero KOHBEpCHUEH ¢ XJI0paTOM HATpHS.

Pemenue gaHHBIX BONMPOCOB JAeT BO3MOXHOCTH CO3/aHHUSI MaJOTOKCHYHBIX
BBICOKOP(D(PEKTUBHBIX HOBBIX J1€(DOJIMAHTOB, YCKOPAIOIIMX CO3PEBAHHUE W
pacKkphITHE KOPOOOUYEK XJIOMYaTHUKA C UCTIOIB30BAHUEM B KaU€CTBE ChIPhsi BMECTO
UMIIOPTHOTO  «Oumodura MECTHOro JOJIOMUTHOTO MHHEpajga IyTEM €ro
Pa3NOKEHUS COJITHOW KHCJIOTOM C TMOJy4eHHEM pacTBOpa XJIOPHUIIOB KaJbIlus,
Mar"us C MOCJIEAYIOIIEH €ro KOHBEPCUEHN XJI0paTOM HATPHS.

CBsi3b JIHCCEPTALMOHHOIO HCCJEI0BAHUSA C TeMAaTHYECKHM ILIAHOM
HAYYHO-UCCJIeI0BATEJbCKUX  padoT.  JluccepralmoHHOE  HCCIEOBAaHUE
BBIMIOJTHEHO B paMKax IUIaHa HAy4YHO-UCCIENOBATEIbCKUX pPabOT MPUKIATHBIX
npoekToB MHcTHTyTa 00mer u Heopranmdeckoi xumuu AH PY3 mo Temawm:
OA-A12-T154 «llonyyeHue ¥ TPUMEHEHHME B  CEIbCKOM  XO3SICTBE
MaJIOTOKCUYHOTO XJIOpAT KaJIbIIMi-MarHueBOro 1e(oMaHTa U3 MECTHOTO CHIPhs U
HOBBIX Ooisiee 3(ppeKkTUBHBIX TpemapaToB Ha ero ocHoBe» (2012-2014 rr) u
DA-A12-141 «Pa3paboTka TEXHOJOTHH TIPOU3BOJCTBA HOBBIX A((PEKTUBHBIX
XJIoparcoAepKanux ae(oIMaHTOB KOMIUIEKCHOTO NEWCTBUS W3 MHHEPAIHLHOTO
ceIpbst pecnyonuku» (2015-2017 rr).

Heabo wuccienoBaHusi SBIsSiETCS Ppa3padOTKa TEXHOJIOTUU TOJTYYECHHS
MaJIOTOKCUYHOTO ¥ BBICOKOA(G(EKTUBHOTO JAedoMaHTa TyTeM pPa3IoKCHUS
JOJJOMHUTHOTO MHMHEpaJia COJSHOM KHUCJIOTOM C TMOCHEAYIOUIEH KOHBEpCUEH
oOpa3syromerocs mpoayKTa XJaopaToM HATPHS.

3agauu ucciaef0BaHNS:

M3YYECHHUE XHUMHYECKOTO COCTaBa, (PU3UKO-XMMHUYECKHX CBOWMCTB, a TaKke
OMpe/ieJICHHe MUHEPAITHOTO COCTaBa JIOJIOMHTOB MecTopoxaeHuii «llopcy»
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®epranckoit u «Ilaukamapy» Kamkagapeunckoii obnacrei;

UCCJIEIOBAaHUE TIpolecca MEHOOOpa30BaHUS MpU Pa3IOKEHUH JOJIOMUTA
COJISTHOM KUCJIOTOM Y HaXOXKIECHUE ITyTEeH CHUYKEHUS IEHBI,

U3YYECHHE KUHETUKH pA3JIOKEHHS JOJOMMUTA COJSHOM KHCIOTOM B
3aBUCHMOCTH OT KOHLEHTPALUU KHUCIOTBI, TEMIIEPATYpPbl U MPOAOJIKUTEIBHOCTH
mpolecca, HCCIEAOBaHME Mpolecca (QUIbTPAUUMU MPOAYKTOB  KHUCIOTHOTO
Pa3JIOKEHUS T0JIOMUTA;

pa3paboTKa ONTUMAIBHOTO TEXHOJIOTMYECKOrO0 peXuMa, TEXHOJIOTHMYECKOU
CXEMBbI U MaTepUaJbHOTO OajaHca MPOU3BOJCTBA MONYUYEHHUS XJIOPUAOB KAJIbLUS U
MarHus;

U3yUYCHHE B3aUMHOTO BJIMSHUS KOMIOHEHTOB B cuctemax: MgCly-CaCl,-H,O
u [56,06%CaCl,+40,77%MgCl»+3,17%NaCl]-NaClO3-H,O B monutepmuueckux
YCIIOBHUSIX;

UCCJIEOBAaHNE KHHETHMKA KOHBEPCHUM XJOPUJOB KajJbLUsI W MarHus C
XJIOPATOM HaTpus B 3aBUCMMOCTH OT TEMMNEPATYpbl M MPOJOIKUTEIBHOCTH,
HaxXOXKJICHHE ONTHUMAJbHBIX IapaMETpOB Mpolecca, U3YyYeHUe Mmpolecca
bunbpTpanuu NS yAaJeHHS OCaJAKOB XJOpUJa M XjopaTa HaTpus IOCie
KOHBEPCHUH;

pa3paboTKa MNPUHIUIIUAIBLHON TEXHOJOTHMUYECKOW CXEMbl U COCTaBJICHUE
MaTepHaJIbHOTO OajlaHca Tmpolecca TMOJNyYeHUs XJIOpaT KaldbIUiH-MarHUeBOro
nedonuanta, HapaOOTKa OMBITHBIX MNapTUH HOBOro JedoyiMaHTa, a TaKxKe
IPOBEACHUE PAa3HOCTOPOHHUX ArPOXUMHUYECKUX M 3KOJIOrO-TOKCHUKOJOTHYECKUX
UCIIBITAHUW, TOATOTOBKA HOPMATMBHO-TEXHUYECKOM JIOKYMEHTAlUHU Ipolecca
IPOU3BOJCTBA.

O0BbeKkTOM HCCIEeAOBAHMSA SIBISIIOTCS J0JOMUTHI MecTopoxkaeHuil «Illopcy»
u «[laukamap, coystHasi KUCIOTa, XJIOPUAbl KAJIbLMS U MarHus, XJopaTbl HATpUs,
KaJIBLIMSI M MarHus.

IIpeameT mcciieOBaHUA TPOLIECCHI PA3IOKEHUS TOJIOMHUTHOIO MHUHEpasa
COJITHOM KHCIIOTOM, TOJIYYEHHUS XJIOpaT KaJbIM-MarHueBoro acdoiaraHTa myTeM
KOHBEpPCUU 00Pa30BaBIIETOCA PACTBOpa XJIOPUIOB KaIbIUS, MAarHUsS C XJIOPATOM
HATpHUsl, PAcCTBOPUMOCTh U B3aUMHOE BIUSHHE KOMIIOHEHTOB B CIIOXHBIX
CUCTEMaX, KpOME TOTO M3Y4YCHHE XUMHUYECKUX U (PU3UKO-XUMUYECKUX CBOWCTB
HCXOJHOI'O CBIPbs U TOTOBBIX MPOYKTOB.

Mertoasl uccienoBanusi. B guccepranuu IPUMEHEHBI XHMHUYECKUE U
(GU3NKO-XUMUYECKHE, B TOM YHCIIE PEHTIeHO()a30BbIi, TEpPMOTrPaBUMETPUUECKUH U
BU3YJIbHO-TIOJIUTEPMUYECKU I METO/IbI AaHAJIU3A.

Hay4yHast HOBH3HA MCCJIeJ0BAHMA 3aKIIFOYAETCS B CICYIOLEM:

BIIEPBBIE OINPEIEICHa BO3MOKHOCTh IIOJIYYEHHsT HOBOI'O XJIOPAT KaJbLUK-
MarHueBoro JaedoimaHTa C HCIOJb30BAHHEM BMECTO HMIOPTHOrO Ouiogura
CBIPbs, IIOJIyYEHHOI'O Ha OCHOBE COJITHOKHCIOTHOTO PAa3JIOKEHHUS MECTHBIX
JIOJIOMHUTOB U pa3paboTaHa NPUHIUIHATbHAS TEXHOJIOTHYECKasi CXeMa;

ONpENENICHBl  ONTUMAJIBHBIE TEXHOJOTMYECKHME IapaMeTpsl  Ipolecca
Pa3I0KCHHSI TOJIOMUTOB COJIsTHOW kucioToi: koHneHTparus HCl — 31,0%, Bpems
B3aumoneuncteuss 30-35 muHyT, Temmeparypa mnpouecca 30-40°C, mpu 3TOM
nokazaHo cymmapsoe m3Biiedenne CaO u MgO cocrasiser 99,42-99,60%;
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BIICPBBIC MMOTYYEHBI HOBBIC JTAHHBIC TI0 B3AMMHOMY BJIMSIHUIO KOMIIOHCHTOB B
CIIOHBIX BOJHBIX CHCTEMax, COCTOSIIUX M3 XJIOPHIOB W XJIOPATOB KaJbITH,
MarHusi U HaTpus, Ha WX OCHOBE IIOCTPOCHBI MOJUTEPMHUYECCKUE TUArPAMMBI
pPacTBOPUMOCTH U HAYYHO OOOCHOBaHA BO3MOXKHOCTH IMOJIYUYEHHUS HOBOTO XJIOPAT
KaJIbIIUH-MarHueBoro aedonaHTa;

OTIpEJICICHBl ONTHUMAaJIbHBIC IMapaMeTphl MpoIlecca KOHBEPCHU pacTBopa
XJIOPHJIOB KaJIBIIHSI, MaTHUS C XJIOPATOM HaTpPHSI;

OTIPEJICIICHBI SHEPTHH aKTUBAIMH, TIOPSIOK U KOHCTaHTa CKOPOCTH pPEaKIIMu
mporecca KOHBEPCHH, YCTAaHOBJIEHA WX 3aBHCHMOCTh OT TEMIIEpaTyphl, B
pe3ynabTaTe KOTOPOTO pa3paboTaHa TEXHOJOTHS TOMyYeHHUS HOBOTO XJIOpaT
KaJIbIU-MarHueBOTO e OJIMaHTa.

IIpakTHYecKkue pe3yJbTaThl HCCJIAET0OBAHUS 3aKIIOYAIOTCS B CICAYIOUIEM:

pa3paboTaHa TEXHOJIOTUS MIPOU3BOJICTBA XJIOPHUJIOB KAIBITUS U MarHus MyTeM
COJISHOKHUCIIOTHOTO PA3JIOKEHUS MECTHBIX JIOJIOMUTHBIX MHUHEPAJIIOB, a JTO
MOJTHOCTBIO 3aMCHSIET HMIIOPTHOE CHIPhE — OUIIIOUT;

pa3paboTaHbl  TEXHOJIOTMYECKas CcXeMa W  MaTephainbHbId  OajaHc
IIPOM3BOJICTBA HOBOTO XJIOPAT KaJIBIIMH-MAarHUEBOTO Je(POIMAHTa W TIPEITI0KCHBI
ONTUMAJIBHBIC TEXHOJIOTHYECKUE TTapaMeTPhl IpoIlecca;

Ha OIBITHO-TIPOMBINIUICHHONW ycTaHoBKe AQO «®Depranaa3or» BBITYIICH
1100 kr OmBITHOW MapTUU HOBOTO JedOMAHTa, MPOCBICHBI arpOXUMHYCCKHE
UCIIBITAHUS, PEKOMEHIOBAHO K MCIIOJIb30BAaHUIO B CEJILCKOM XO035HCTBE B KA4eCTBE

nedoauaHTa.

JlocTOBepHOCTH pe3yJabTaTOB HCCJIe0BAHHNA. PesynbpTaTh
UCIIOJIb30BAHHBIX XMUMHYECKUX (QaHAIUTHYECKAsT XUMHUS) M (PU3HKO-XUMUYCCKUX
(penTrenoda3oBsIi, TEPMOTPaBUMETPUICCKUH, BU3YaJI-ITOJIUTEPMHUYCCKHUIA)

METOJIOB aHaIM3a MOJATBEPKIACHBl YKPYITHEHHBIMU W OINBITHO-TIPOMBIILIEHBIMU
UCIIBITAHUAMH, a TakKe pEKOMEHJAlMel K TPUMEHEHHUIO MPEAJIOKEHHOTO
nperapara B CeJIbCKOM XO3sIIICTBE B KaueCcTBE J€POIMaHTa XJIOMYATHUKA.

Hayynasi u npakruyeckasi 3HAYUMOCTb Pe3yJbTATOB HCCJE0BAHMS.
Hayunast 3Ha4MMOCTh MCCJIEIOBAHUS 3aKJIIOYACTCS B BBISIBICHHMH OCHOBHBIX
3aKOHOMEPHOCTEH B IMpolieccax MONYYEHUs XJIOPUIOB KaJbIUs M MAarHUs MyTeM
COJISTHOKHUCIIOTHOTO Pa3JIOKEHUS JOJIOMUTA U KOHBEPCUU MPOIYKTOB Pa3IOKECHUS
C XJIOpaTOM HaTpusi; B TMOJYYEHHBIX HOBBIX CBEICHHUSX [0 B3aUMHOU
pPacTBOPUMOCTH KOMIIOHEHTOB B CJIOKHBIX BOJHBIX CHCTEMAaX, COCTOSIIMX W3
XJIOPUAOB M XJOPATOB KajbllMs, MarHusi U HATPHs, KOTOpBIE CIYy>KAaT HAay4YHOU
OCHOBOM TEXHOJOTMHM TMOJY4YEHHS HOBOIO XJIOpaT KaJbIMHA-MarHUEBOTO
nedoauaHTa.

[IpakTueckass 3HAYMMOCTh 3aKIIOYAeTCs B TOM, 4YTO pa3paboTaHBI
TEXHOJIOTMM TOJYYEHHs] pPACTBOpA XJIOPUAOB KajbliMsl W MarHus myTeM
COJITHOKHCJIOTHOTO PAa3jI0KEeHUsl JOJIOMHUTAa M Ha €ro OCHOBE XJIOpaT KaJlbLIMii-
MarHueBoro aedoiuanTa. Pe3ynbTraThl arpOXMMHYECKUX HCIBITAHUA TTOKa3aJIH
BBICOKYIO 3((EeKTUBHOCTh TOJYYCHHOTO JAedonraHTa W OH PEKOMEHJOBaH K
MIPUMEHEHUIO B CENbCKOM xo3siicTBe. [lociie opraHusanuu mpou3BOJACTBA 3TOTO
nedonuaHTa OTHnagaeT HeOOXOAUMOCTh 3aKYNKHU 3a BaJIOTY MarHUHCOAepKallero
ChIpbsi — Oumodura u pecnyonnka Oyner oOecrieyeHa HOBBIM 3(P(HEKTUBHBIM
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nedoauaHToM.

Buenpenne pesyabraToB ucciaeaoanus. Jedommant “Pan/led” BKIIOUEH
lNocxumkomuccuet  PecnyOnmuku ~ Y30ekuctaH B CIHMCOK  IIPENaparos,
pa3pelIeHHBIX K MPUMEHEHHIO B CelIbckoM Xo3siicTBe (CrpaBka ot 13 ampens
2016 roma Ne2-5-60); pa3paboTaHbl METOIUYECKHE PEKOMCHIALMU IO OXpaHe
OKpY)XaroIiel cpeasl W 3I0pOBbS HACENCHHs] IMPH MPUMEHEHUH B CEIHCKOM
xo3siictBe  nedonmanta  ®Dan/lep w yTBepxkaeHol ~ MUHHCTEPCTBOM
3npaBooxpanenus PecniyOnuku Y36ekucran (18 HosiOps 2015 rona);

NPAaKTHYECKOE BHEAPEHHWE TEXHOJOTHUU TMONYyYeHHs XJIopaT KallblUi-
MarHueBoro  jJedojumaHTa  OCYIIECTBIEHO B  aKIIMOHEPHOM  OOIIECTBE
«®epranaazor» u Hapaboranel 1100 Kr ONBITHO-IPOMBIIUIEHHON MapTHU
nponykra (CrnpaBka AO «®Depranaazor» ot 8 sHBaps 2016 roma Ne37/97); Ilo
npeiaracMoil  TEXHOJIOTHM 3a CYeT HCIOJb30BaHUSI BMECTO HMMIIOPTHOTO
OumoduTa MECTHOTO CBIPbSI — JOJIOMHTA TPOU3BOJIUTCS €II€ OJWH HOBBIH
3¢ (PeKTUBHBIN XJ0paT KajlblUi-MarHueBbIl e oaHT.

Anpofanusi  pe3yJabTaToB  HccjaenoBaHusi. OCHOBHBIE  TOJIOXKEHUS
JVICCePTAIMH JIOJO0XKEHBI  00CYKIeHBI Ha MexTyHapoaHbIX U PecryOmmkaHCKuX
Hay4YHO-TIPaKTHUECKUX KoH(pepeHmmsax: «PazpaboTka 3¢deKTHBHON TEXHOJIOTUHU
MOJTyYeHHs] MUHEPAIBHBIX YAOOPEHUH W arpoOXMMHKATOB HOBOTO TOKOJICHHS |
npuMeHeHne wux Ha npaktuke» (Tamkent, 2010r); «Kum€ Ba KuUME-
TEXHOJOTUSHUHT Joi3ap0 myammonapu» (Xopesm, 2011r); «AxTyajabHbIe
npoOJieMbl Pa3BUTHS XUMHUYECKOM HAyKH, TEXHOJIOTMH U oOpa3oBaHUA B
Pecniyonuke  Kapakanmakcran», MOCBAIIEHHONW 20-1€THIO  HE3aBUCHUMOCTHU
Pecniy6nmuku Y306ekucran (Hykyc, 2011 r); « Kunmiok xyxaauruaa ssHTH TEKaAMKOP
arpotexHojorusiapan xopuid dtumy (Tamkent, 2011r); «3eneHas Xumus B
uHTepecax ycrohuuBoro paszputus» (Camapkann, 2012r); «CoBpemeHHBIE
TEXHOJIOTUM W WHHOBAlIMKM TOPHO-MeTamypruueckoii orpacian» (Hasou, 2012r);
«Atpo-myxutHH Myxodaza KWIMII Ba TaOWMA pecypclapiaH OKWUJIOHA
dorinananumy (Peprana, 2012r); «OpraHuk Ba HOOPIaHWK HMHIPEAMCHTIIAP
acocugard sSHru kommo3unnoH matepuamiap» (Tamkent, 2012r); «Matepuabl
peruoHanpHOM  LleHTpanbHO-a3MATCKOM  MEXIYHApPOJIHOW KOH(EpEeHIMH 10
xuMudeckor texHosorun» (Mocksa, 2012r); « Tynpok YHYMIOPJIUTHHU OIIHPHIIL,
Fy3a Ba Fy3a MaXMyWJard ODKUHJIAPHU TMapBapulUIaniga MaHOa TEKOBYH
arpoOTEXHOJIOTHSUIAPHN  aMaMéTra KOpPHH ATHIMHUHT axamust» (TamikeHT,
2012r); «CoBpemennble TeHAeHIMU TexHudeckux Hayk (I1)» (Yda, 2013r);
«CoBpeMEHHbIE TEXHUKAa U TEXHOJOTHMH T'OPHO - METaJUIypruuecKkoi OoTpaciu M
myth  ux paseutus»  (HaBom, 2013r); «Y30eKHCTOH  TaXTAuMIHTHHH
puBoxTanTUpUII uetukOoiuapu» (Tamkent, 2014r); «CoBpeMEeHHBIC aKTyallbHbIC
mpo0JIeMbl eCTeCTBeHHBIX Hayk» (Aktobe, 2014 1); «International Scientific
Review of the Problems and Prospects of Modern Science and Educationy
(Boston, 2016r); Ha HayunoMm cemuHape Hayunoro comerta 16.07.2013.K/T.14.01
npu MHucturyre o6medr u  Heopranudeckod xumun AH PVY3, Hayuno-
UCCIIEIOBATEIbCKOM IIEHTPE XUMHUM M (PHU3UKK TOJUMEPOB, TalIKeHTCKOM
XUMUKO-TEXHOJIOTHYECKOM MHCTUTYT€ U  TalIKeHTCKOM TOCyJapCTBEHHOM
TeXHHu4eCcKoM yHuBepcutetre oT 10 mapra 2016 ropa.
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Ony0/1MKOBAHHOCTH pe3yJabTaToB HcciaeaoBanus. [lo Teme nuccepranuu
onyOnukoBaHbl 31 Hay4yHbIX paboT, B TOM yucie 12 B pecnyOJMKaHCKUX U 3 B
3apyOeKHBIX KypHAJIaX peKOMEHIOBaHHBIX BhICIIEH aTTecTallMOHHON KOMUCCHEH
PecniyOnukn Y30ekuctan st nmyOJMKAallMd OCHOBHBIX HAay4HBIX PE3YJIbTaTOB
JOKTOPCKUX AUCCEPTALUH.

Crpykrypa M 00béM auccepramuu. CTpykTypa JUCCEPTALUU COCTOUT U3
BBEJCHUS, NATU TJaB, 3aKIIOYEHHs, CIUCOK HCIOIB30BAHHON JIMTEPATYPBHI,
npuioxkennit. O6bem auccepranuu cocrapiset 167 ctpanuir.

OCHOBHOE COAEPKAHUE JUCCEPTALIUN

Bo BBegeHnMm O0O0OCHOBBIBAETCS AaKTYaJIbHOCTh U  BOCTPEOOBAHHOCTh
MPOBEJICHHOTO HUCCIIEIOBaHUA, LIE€JIb U 33/1a4d UCCJIEAOBAHMS, XapaKTEPU3YIOTCS
O0OBEKT W TIpeAMET, IOKa3aHO COOTBETCTBUE HCCIEIOBAHUS TPUOPUTECTHBIM
HAIPaBJICHUSM Pa3BUTHS HAYKH M TEXHOJOTUM PECIyOJIMKH, U3JIaraloTCsl HaydHast
HOBHU3HA U MPAKTUYECKUE PE3YJIbTAThl UCCIEIOBAHUSI, PACKPHIBAIOTCS HAy4dHas U
MpaKkTUYeCKass 3HAYMMOCTh TOJIYYCHHBIX pEe3yJIbTaTOB, BHEAPEHUE B MPAKTUKY
PEe3yIBTATOB UCCIICIOBAHUS, CBEJICHHS 110 OMMYOJIMKOBAaHHBIM paboTaM U CTPYKTYype
JMCCEepTAIUU.

B nepBoii rnaBe aucceprainuu «CoBpeMeHHOe COCTOsIHHE aedoauanuu
XJIOMYATHUKA» TPUBOAUTCS JIUTEPATypHBI 0030p, B YAaCTHOCTH, TPAaKTOBKA
(U3MONIOTHYECKUX  MpoLecCOB TpH  Aedonuanuu  XJIOMYaTHHKA, Jaércs
XapaKTepUucTUKa Je(QOJMAaHTOB HAa OCHOBE OPraHUYECKUX W HEOPraHUYECKUX
coenuHeHui. [IpuBOASTCS MCUEPTBIBAIONIUE CBEICHHS TT0 XUMUYECKUM U (PU3UKO-
XUMHYECKUM HCCIIEAOBAHUSIM, TOCBSIIEHHBIM BOMpPOCaM CO3[aHus, pa3padOoTKe
MOJIY4EeHUS XJ0paTcoJepKamux aeGpoauanToB. OTAEIbHO PacCMOTPEHBI CIIOCOOBI
¥ TEXHOJIOTHH MOJYUYEHHUs XJIOpaTCoIepKaliux AePOoInaHTOB.

AHanu3 nurepaTypbl CBUIETEIBCTBYET O HEOOXOJUMOCTH TOMCKA MECTHOTO
CBIPbSL JJII CHHTE3a BBICOKOA(G(EKTUBHOTO M «MSTKO» JIEUCTBYIOIIETO XJIOpaT
KaJbIUH-MarHueBOro Je(ojiMaHTa U3 MECTHOTO MPUPOTHOTO IOJIOMHTA, IMyTeM
Pa3J0KEHUSA €r0 COJSIHOM KHCIOTHOW M TMOCJIEAYIONIEH KOHBEPCHUEH MPOIAYKTOB
Pa3JI0KEHUS C XJIOPATOM HATPHS.

Bo Bropoil rnaBe mucceprauvu «XapaKTepUCTHKA HCXOAHOIO ChbIPbS H
METOAMKA INMpPOBeJeHHUs IKCIEPUMEHTOB» JlaHA XapaKTEPUCTUKA HCXOJHOIO, B
YacCTHOCTH J1010oMHUTOB MecTopoxaeHui «Illopcy» @epranckoid oOnactu u
«ITaukamap» KamkamapbsuHCKOM 00J1aCTH, @ TAKXKE COJISTHOW KUCIOTHI, XJIOPUIOB U
XJIOpPATOB KajblMs, MarHus WU Harpus. lIpuBeneHbl METOABI XUMHYECKOTO H
(U3UKO-XUMUYIECKOTO, (U3UKO-MEXAaHHMYECKOTO aHalnM3a, a TaKXKe METOJIUKa

AKCIIEPUMEHTAJIbHBIX VCCIIEIOBAHUN o pa3paboTke 3 PeKTUBHBIX
XJIOpaTcoAepKanux ne(oauaHToB.
Onpenenen XUMHUYECKHUI COCTaB JIOJIOMUTOB MECTOPOKICHUN

«Mopcy» u «Ilaukamap» (Tabsn. 1).
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Taoauua 1
XuMHYECKHH cOCTaB 00pa3uoB J0J10MUTOB (Macc. %)

Cogepkannie B % Ha BO3JIYITHO CYXO€ BEIIECTBO

Haumenopanue E o 5
MECTOPOXIEHHS | O Q Q + E S % E § 3, O: 5 §
J0JIOMHUTA (@] > < Q\‘ 17p) o Om
Q@ )
«lopcy» 31,48 (19,17 |0,32(0,29|0,25|2,87 | 0,01/ 0,02 0,05 0,15|0,03|0,3 | 45,0
«[Tauxkamap» |30,02 | 19,36 (0,39|0,24|0,25| 2,74 | 0,01]| 0,03 0,25 0,100,15|0,3 | 45,4

JlaHnHblE PEHTreHO(})a30BOr0 U TEPMUYECKOIO aHalu3a 00pas3loB J10JIOMUTOB
«Mopcy» n «llauxkamap» NOATBEPKAAIOT PE3YIbTATHl XUMHUYECKOIO aHAJIM3a O
BBICOKOM COZIEp>KaHUM KapOOHATOB KaJIbLIMS U MarHusi B IpUPOJIHOM JOJIOMUTE.

Pe3ynpTaThl  M3yueHHUS ~ (PUBMKO-MEXAHUYECKUX  CBOMCTB  JIOJIOMUTOB
pUBEICHBI B TA0II. 2.

Tabauna 2
N3meHeHne GpU3NKO-MEXaHUYECKUX CBOMCTB J0JJOMUTOB B 3AaBUCUMOCTH OT
BJAXKHOCTH
TexHonormueckue Briasuocts, %
MOKa3aTenun 1,0-15 20-2.2 24-25
«Hopcy»
ITnoTHOCTS (Cp.), /oM’ 2,74 2,80 2,83
HaceimHoii Bec, r/cm® 1,23 1,26 1,31
EcrecTBeHHBIN yroa 0TKOCA, Tpaj 39,6 41,1 42,2
TekydecTs, CeK 15,0 18,0 20,0
«[Taukamap»

[TnoTHOCTH (CP.), r/em® 2,74 2,82 2,85
HaceimHoii Bec, r/cm® 1,23 1,26 1,31
EcrecTBeHHBIN yroi 0TKOCa, Tpaj 38,7 40,2 41,4
TekydecTsh, CeK 14,0 18,0 19,0

B Ttperpern riaBe nuccepraunn «HMccsiegoBanue mpouecca moJy4eHUs
XJIOPUIOB KAJbLIHUS M MATHUA COJISIHOKHCJIOTHBIM PAa3JI0KEHUEM 10JI0MHTA
M3y4eH IMpouecc pasznoxeHus aogoMutoB «Illopcy» u «Ilauxkamap» consHOU
KHUCJIOTOM C LEJIBIO MTOIYy4YEHU XJIOPUAOB KaJbLHs U MArHUSL.

KucnorHas nepepaboTka BRICOKOKapOOHATHBIX JTOJOMUTOB COIMPOBOXKIACTCS
neHooOpa3zoBaHueM. B KkadecTBe MapaMeTpoB, XapaKTEPU3YIOIMIUX MPOIECC
MeHOO0pa30BaHus, MPUHUMAIH KPaTHOCTh TEHBI W MPOJOJDKUTEIBLHOCTh €€
CYIIECTBOBAHUS — BpeMs <« KU3HW». M3ydeHue meHooOpa3yromieil CrocoOHOCTH
oOpasmoB nooMuToB TipoBoauin pu 10-30°C ¢ mpuMeHEeHHEM COSTHOW KUCIIOTHI
25,0%, 31,0% wu 35,0% -HOH KOHIIEHTpAIlMH M CKOPOCTH OOOpPOTOB MEIIAIKH
250-300 o6/MuH. 3aBHCHMOCTH TEHOOOpA3yIOMIEH CIIOCOOHOCTH JIOJIOMHTA
«lopcy» OT KOHILIEHTpalMH KHUCJIOTHI M TEMIEpaTypbl Mpolecca MPUBEICHA B
Tabmn. 3.
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Tadauua 3
3aBUCHMMOCTDH IEHOOOPAa3yolleil CIIOCOOHOCTH J0JI0OMHUTA OT KOHIEHTPALMH
COJISIHOM KMCJIOTHI U TeMIIEPATyphbl Mpolecca

HammenoBanue KoHmenTpars Temneparypa, °C
MECTOPOKICHHS HCI. % 10 20 30
AonoMuta K, T,C Ky T,C K; T,C
25,0 9,49 968 13,14 890 15,21 670
«lopcy» 31,0 13,11 1530 16,29 1300 18,05 1200
35,0 18,81 2700 21,23 2200 23,03 1820

W3 mpuBeneHHBIX JaHHBIX CJIEAYET, YTO C YyBEIMYCHUEM KOHIEHTPAIUU
KHUCJIOTBI KPaTHOCTh TIEHBI U BpeMs €€ «KU3HW» Bo3pacTaioT. C TMOBBIINICHUEM
KOHIICHTPAIIMK COJITHOM KUCIOTHI 0T 25,0 10 35,0% KkpaTHOCTH NIEHBI BO3PACTaET B
cpeadeMm B 2,0 pasa, a BpeMs «Ku3HU» B 2,8 pa3a. Pe3ynbTaThl HCCiIeI0BaHUS 10
U3YUYEHUIO BIUSHUS TEMIEpaTypbl Ha TIPoOIleCC TEeHOO0Opa3oBaHUsl MpHU
COJITHOKUCJIOTHOM TiepepaboTKe JTOJOMHUTOB TMOKA3bIBAIOT, YTO C IOBBLIIICHUEM
TEMIIEPATyPhl YBEIIMUMBACTCSI KPATHOCTH TMIEHBI, a €€ CTAOMIBHOCTh CHUIKAETCS.

Ha nmenooOpa3oBanue BIUSET U JUCIEPCHBIN cocTaB jaojomuTa. Hampumep,
OpHU pasfioKeHuu noiomuTa ¢ pasmepom vactur 0,1 +-0,9 MM KpaTHOCTh NEHBI B
2,7 paza Oomblne, dYeM TMPU pas3llokeHUH ero ¢Gpakimuu +5+-7 MM.
DTO0 sABJICHUE, TIPEXKC BCETO, 00YCIOBIMBACTCS TEM, UYTO BBIJICIICHUE YTIICKUCIOTHI
U3 MEJNKOW (hpakuuy 3HAYUTENIBHO BBINIE, YeM U3 KpymHoil. Takum oOpazowm,
pa3NoKeHUE BBICOKOKAPOOHATHBIX JOJOMHUTOB COJISTHOM KHUCIOTOW MPOTEKAEeT
OOUJIBHBIM TEHOO0Opa30BaHUEM, KPATHOCTh KOTOPOM 3aBUCUT OT KOHIEHTPALMH
KHCJIOTHI, TEMIIEPATyPhl IPoLlecca U TOHMHBI ITOMOJIA JIOJIOMUTA.

CyliecTByIOT pas3iuyHble CHOcOObl  ToJaBlieHHMs TeHbl. Mcmonb3ys
MEXaHMYECKOE BO3JICUCTBHE HA TMEHY 3a CYET M3MEHEHHUS CKOPOCTH JBMXKCHUS
JIOTIACTHOM MEMIAJIKU MOKHO JIETKO pa3pymuTh €€ cTpykTypy. C 3T0il 1enbio 06110
U3Y4YeHO U3MEHEHHUE KPATHOCTU TIEHBI TIPU Pa3JI0KEHUU CBHIPhS COJISTHON KUCIIOTOM
B 3aBUCUMOCTH OT KOHIICHTPAIIMH KUCIOTHl M BPEMEHU Pa3NIOKEHUS TIPH CKOPOCTH
oboporop Memanku 750 m 1000 o6/munyT. Tak, TpH CKOPOCTH MEIIAJIKH
750 o6/mMuH m koHueHTpamuu KucIoThl 31,0% 3a 30 — CEKyHAHBIM OTPE30K
BpEMEHU KpaTHOCTh meHbl gocturaeT 12,1, a mpu 1000 06/MUH OHa COCTaBISET
6,7, 9YTO MEHBIIIE MOYTH B 2 pa3a. DTO IMOKA3bIBACT, YTO 4YeM OOJIBIIE CKOPOCTH
o00opoTa MENIANKK, TEM MEHbIIE CTAOWIBHOCTh TICHBI U BPEMS €€ <«OKU3HMY.
Ha ocHOBe TIpOBENEHHBIX HCCIEIOBAHUI YCTAaHOBJIEHO, YTO IOBBIIICHUE
KOHIICHTPALIMU COJITHOW KHUCJIOTHI YBEJIMYHMBAET KPATHOCTH IEHBI, YTO CBA3AHO C
MOBBIIIEHUEM BSI3KOCTH pacTBOpoB. lloBhillIeHHe TemmepaTypbl Ipoliecca
MPUBOAUT K MHTEHCUBHOMY THI€HOOOPA30BaHUIO, HO YMEHBIIEHUE BSI3KOCTHU
PacTBOPOB CHUYKAET CTaOUIIBHOCTDH MEHbI. BhiCOKHME 000OPOTHI MEIIAIKU MTPUBOAST
K MEHBIIEH NPOJOIKUTEIIBHOCTH <(OKU3HW» TMEHBbI, a TaKXKe K YMEHBIICHUIO
MeHoo0pa3oBaHus 3a cueT ee paspymieHus. Ho B mo0OoM ciydae KpaTHOCTH TEHBI
npesbitraet 3HaveHuit 9,3-10,2 (puc. 1).
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Puc. 1. 3aBucMMOCTh KPATHOCTH NMEHbI OT KOHIEHTPAIUHN COISIHON KUCIOTHI
U MPOJOJIKUTETbHOCTH MPOLEeCcca Pa3jio:KeHUs J0JI0MHUTA PH CKOPOCTH
o0oporoB memaaku 1000 06/mMuH.

OTOT TOKa3aTeNb SIBIASETCS BBICOKUM M MOXET IPUBOJIUTH K CHIDKCHHIO
TPOU3BOIUTEILHOCTH 000PYI0BaHUS, B KOTOPOM OYJIET OCYIIECTBIATHCS MPOIIECC
pasnoxkenus nonomuta. [lpu pasznoxenun noiromurta «llauxkamapy HaOmromaeTcs
aHAJOTMYHAs KapTHHA, YTO CBHJIETEIHCTBYET O OJU30CTH €ro cocraBa C
nomomutoM «opcy». [ns ycTtpaHeHuss oOMIBHOTO NEHOOOpPa30BaHUS HaMU
IpeaJIaraeTcsl OCYLIECTBIATh MPOLIECC PA3JIOKEHUs ChIpbs B IBYX cTaausx. Ha
NIEPBOM CTaJIUU MPOIIECC CIENYET MPOBOAUTH B IIHEKOBOM cMmecutene 35-40%-Hoi
HOPMOW COJITHOM KHUCJIOTBI OT CTEXHOMETPHHU. DTO O3HAYaeT, YTO B IIHEKOBOM
cMecuTene u3 ceipbs Oynet yaaneno 35-40% CO,. Ha Bropoit cranuu B mpoiiecce
JOpa3NIOKEeHHsT 00pa30BaBIICHCS MYJBIIBI HOPMa COJISTHOW KHCIIOTBI COCTABIISIET
octanbsHble 60-65%. [Ipu 3TOM MeHoOOpa3oBaHNE 3HAYUTEITFHO YMEHbBIIIAETCS.

Jist  pu3UKO-XMMUYECKOTO OOOCHOBAaHHS Ipoliecca MOMYYSHHsS XJIOPUIOB
KaJIbLIUSI M MarHvsl HM3y4YeHa KUHETHKA pa3JIOKEHHS JOJOMHUTHOTO MHUHEpaa.
[Ipouecc pasznokeHuss M3y4eH B 3aBUCUMOCTH OT KoHueHTparuu HC1 u
temrneparypsl (puc. 2). Ilpu paznoxenun pomomuta «opcy» 25,0% -HoW
COJIIHOM KHCJIOTOH 3a 5 MUHYT cteneHs pasnoxenus (Kp) cocrasiser 90,12%, 3a
30 munyt 96,74%, T. e. HaOmOJAeTCs TMOBBINICHUE CTEMEHU pPa3JIOKECHUS
nonomuta Ha 6,62%. [lpu pazmoxennn mgonomura 31,0 %-wort HCI 3a 5 munyT
creneHb paznoxenus (K,) cocrasisier 89,44%, 3a 30 munyt 96,12%, T1.e. cTeneHs
pasliokeHus J0JIOMUTa TNoBbIMIaeTcss Ha 6,68%. Ilpu pasznoxkeHun gojI0MUTA
35,0% -noit HCI crenenn paznoxenus (K;) 3a 2 munyThl cocraBisier 78,20%.
C yBenuueHrneM BpeMEHHU B3auMojiecTBus ¢ 5 10 30 MUHYT CTETIEHb W3BJICUCHUS
CaO u MgO nossimaercs B 1,1 u 1,2 pa3 cOOTBETCTBEHHO.

BaxubiM (akTopoMm, OmpeAessIOlUM CTENEeHb Pa3JIOKEHUS JI0JIOMUTA,
aBisiercss temneparypa. Tak, ecnu npu 20°C npu  pasinoXeHHH JOJOMHTA
35,0% consiHOM KHUCJIOTOW B T€UeHUMHU | MUHYTHI B pactBop mnepexoaut 77,90%
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CaO u MgO, to ipu 40°C sT0oT nokazatenb yBenuuupaetcs Ha 4,02%, a npu 60°C
Ha 11,06%. Takas e 3aKOHOMEPHOCTh HAOJIOIa€TCA MPU PA3JIOKEHUH JTOJIOMUTA
31,0 u 25,0% -HOi1 COITHOM KHUCIOTOIA.

91
94 90
89
88

91 87

2 i 86

Crenens m3saesennss CaO u MgO, %

60

%
R 2
&
$ o
h‘ =3
4

T T T T 10
30 25 20 15 10 5

-
1 -25,0%; 2 — 31,0%; 3 — 35,0%
Puc. 2. Crenensb usBjedenuss CaO u MgO B pacTBop npu pa3jiokeHUuu
nosomuta «lllopcy» B 3aBHCHMOCTH OT BpeMeHH, TEMIIEPATYPbI U
KOHIEHTPALMHU COJAHOI KHCIOTHI

W3 puc. 2 cnegyer, 4TO KHHETUYECKas KpHUBas IMpolecca pasloKeHUs
J0JIOMUTa AByXcTafauiiHas. To ecTh, B Hadajie CKOPOCTh MpPOIecca OMpeaesieTcs
CKOPOCTBIO XMMHUYECKOM peakluy KUCIOTHI C IOJIOMUTOM (KHHETHYECKasi 00J1acTh
B uHTepBasie or 0 mo 75,0% -moro wm3Bieuenus XCaO u MQO), a 3arem
JTUMUTHPYIOIUM  (PaKTOPOM CTaHOBUTCS CKOpOCTh AuBPy3und KHUCIOTHI K
JOJIOMHUTY W TIPOJYKTOB peakiuuu B pacTBOp. 3aBUCUMOCTH |gKpasn OT BpemeHu
MO>KHO MPEACTaBUTH B BUJIE TPEX 00IaCTeH: KWHETUYECKON — |, TpOMeKyTOUHOM —
Il u muddysnonnoii — Ill. B obmactu | u Il xapakrep 3aBucumoctu IgK ot 1/T
ONM30K K MPSAMOJIUHEHHOMY, TO3TOMY TMPOIECC OIMUCHIBACTCS KUHETUYECKHUM
ypaBHEHUEM TIEPBOTO MOPSIKA.

[To ONBITHBIM TaHHBIM PACCUMTAHBI KOHCTAHTHI CKOPOCTH PEAKIIMH M YHEPTUU
aKTUBAIUY Tporiecca paiokeHus st nosomuta «lopey» (Taba. 4).

Koncranta ckopoctu peaknuu pasnoxkenus gonomuta «llopcy» B
3aBUCUMOCTH OT TEMIEpaTypbhl MOJYMHSETCS YpaBHEHHWIO AppeHuyca W
AMITUPUYECKH BBIPAXKACTCS CICAYIONUMHU YPABHCHUSIMU:

987,6 10798

st 25,0% -aoit HCI K =3105-¢ 7 ; s 31,0% -aoit HCI K =13382-¢ 7 ;

12635

st 35,0% -aoit HCI K =13573-¢ 7 .
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Taoauna 4

3aBHCHMOCTH KOHCTAHTBI CKOPOCTH M JHEPIMH AKTHBALMH OT TEMIIEPATYPbI

25,0% HCl 31,0% HCl 35,0% HCl

T,°C| 1/T-10° K102 [Ea, xxan/voms K-10270 KKaJ]IE/EOHI, K-102.71 KKaf/jv; .
e T apys =g
T3 Oveea | 206099 [T 219766 (oSl 240425
0|30 | ossses | MO0 ogsara | 11015 [ ggges | 21012

Paccuutannbie o ypaBHeHusM 3HaueHus IgK mns 30°C u 40°C xoporio
yKJaJbIBalOTCs Ha rpaduke (puc. 3).

IgK

0,2000

0,1000

-0,1000 ~

+0,2000

1-35,0%; 2-31,0%; 3-25,0%
Puc. 3. 3aBUCHMMOCTb KOHCTAHTHI CKOPOCTH PeaKIUM Pa3Ji0KeHUs 10J10MHUTA
«lopcy» oT TemmepaTypbl 1 KOHHEHTPAIMU COJTAHONA KHCI0THI

N3 puc. 3 BUAHO, YTO 3aBUCHUMOCTb KOHCTAHTBl CKOPOCTH PEAKLUHH OT
TEMIEpaTypbl  BbIpa)xkaercss mnpsAMon jauHuen. Ha ocHoBe  pe3ynbTaToB
7a00paTOPHBIX MCCIEIOBAHUN TI0 PA3T0KEHUIO JOJIOMHUTA JIBYX MECTOPOXKICHUN
COJITHOM KHCJIOTOW YCTAHOBJIEHBI CJIEAYIOIIME ONTUMAJIbHBIE TEXHOJOIMYECKUE
napameTpbl nporecca: konuentpamus HCl — 31,0%, Bpems B3aumoneiicteus 30
MUHYT, Temnepatypa 30-40°C. Pe3ynbTraThl SKCIIEPUMEHTAIBHBIX HCCIIEIOBaHUM
[0 U3YYEHUIO KUHETUKHU COJITHOKMCIOTHOTO pasyiokeHus aojiomuta «Ilaukamapy
WUJICHTUYHBI C PE3yJIbTaTaMH MOJTYYEHHBIMU NIpU uccaenoBannu «Llopcyy.

C uenbto nonyyeHus 0ojee YUCTOrO pacTBOpa XJIOPHUIOB KaJdbLUs U MarHus
MOCJI€ COJITHOKUCIOTHOTO Pa30KEeHUs JOJIOMHUTA HEOOXOAUMO OTIECIUTh TBEPAYIO
a3y ot momydeHHOU myabmbl. [Iporecc oTaeneHnss HEpaCTBOPUMOTO OCTAaTKa OT
MPOAYKTOB KHCIOTHOTO pa3jOKEHHsS JOJOMHUTA ObUI HM3y4YeH MeETOoAaMu
dbunprpanuy,  OoTcTamBaHus U HeHTpodyrupoBanus.  CpaBHUTEIbHBIMU
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WCMBITAHUAMHU  TOKa3aHa  IIeJIECOO0Pa3HOCTh MPUMEHEHHS  anmapaToB  C
WCIIOJIb30BaHUEM IIEHTPOOCKHBIX cuil. Jlns paszjeneHus: MyJbIbl MPOAYKTOB
COJISTHOKHUCJIOTHOTO Pa3IOKEHUS JI0JIOMHUTA po1EeCcC OCBETJICHUS
COJIIHOKUCJIOTHOW  IIYJIBIIBI  JOJIOMUTHOM MYKM IPOBEIM HAa MOJEIBbHOU
TUAPOLMKIIOHHON ycTaHOBKe. [lomyyeHHble pe3ynbTarel IIOKa3ald, 4YTO 34
4 MUHYTBl CTENEHb OCAXKICHUS YaCTUL[ U3 MPOAYKTOB COJSTHOKHUCIOTHOTO
Pa3JIOKEHUs TOJIOMUTA COJISTHOM KUCIOTOM ¢ KoHueHTpauueit 25,0, 31,0 u 35,0%
COCTaBJISIET COOTBETCTBEHHO 59,73, 59,36 u 58,21%. A 3a 20 MUHYT 3TH 3HAYCHUS
COCTaBJISIIOT COOTBETCTBEHHO 99,87, 99,84 n 98,46%.

Ha ocHOBe TONyYEeHHBIX PE3YJIbTATOB MPEIJI0KEHA MPUHLIUIUATIbHAS
TEXHOJOTMYECKasi CXeMa IMOJYYEHHUs] PacTBOpa XJIOPUJOB KaJIbIUSg W MarHusl.
Cxema cOCTOUT U3 CIEIYIOIMNX OCHOBHBIX CTAJIHIA:

JBYXCTYIIEHYATOE Pa3JIOAKEHUE JOJIOMUTHOTO MUHEPAIa COJISTHOW KUCIOTOM;

OYMCTKA MOJYYEHHOU CYCIEH3UM OT HEPACTBOPUMBIX OCTATKOB C IMOMOIIBIO
HEHTPOOEIKHOM CHJIBbI, HEUTpau3alys OYUIIEHHOTO PacTBOPA XJIOPUJIOB KaJbIIHs
u maruus ¢ nomoiisio CaO no pH 5,0-6,0, ouncTka BEIOPOCHBIX Ta30B.

Pa3paborannas TexHoJOTHs anpoOMpOBaHA HA YKPYITHEHHOM J1a0OpaTOpHOM
yctanoBke MOHX AH PV3 u Ha onbiTHON yctaHOBKe AQO «®Depranaa3or.
BrinyliiieHsl ONbITHBIE MAPTUU PACTBOPA XJIOPUAOB Kbl U MarHud. Paccuurtan
MaTepuaIbHbIN OajaHC TMOJYYEeHHS OJHOW TOHHBI PAacCTBOpPA XJIOPUAOB KaJbIUS U
MarHusi U3 JOJOMHUTa U COJSIHOW KUCTOTHI. [Ipou3BeneH 3KOHOMUYECKUN pacyeT
10 CBHIPHIO, COTJIACHO KOTOPOMY CEO0ECTOMMOCTh OJTHOM TOHHBI pacTBOPA XJIOPHJIOB
KIbIlUg W MarHuga cocrtabisier 625284,0 cym. Ha puc. 4 npuBeneHa
MPUHITUITHAJIbHAS OJIOK cXeMa TMOJIyYeHHUsI pacTBOpa XJIOPUIOB KaJIbIUS U MarHus.

HCI (35,0%)
Honomur co,
0,73299 1 0,34043 1
v
0,28965 1 | [InexoBbIi
H,0 CMECHUTEIb 0,05426 T Ca0
0,09458 T
0,57582 1 g 0,00034 T
\ A 4 Tuzpo-
e LIUKJI0H =
Konuentparop Ny 8
~ N
0,53792 1 = 8
— . e
v v — v Vv
on
CO; b i Heiirpa- 10T CGopHHK st
0,10097 1 CaKTOp nm3aTop nactsopa XKM
v

Puc. 4. Il punnunuanabHas 0JI0K cXeMa MoJYy4YeHHUs1 pacTBOpPa XJI0PU/I0B
KaJbIUA U MATHUS

[Tonyyaemblii pacTBOp XJOPUIOB KaJbLIMSl M MarHusi UMEET cocTaB, %:
35,0+37,0 Y CaCly+MgCly; 0,15+0,2 NaCl, ero mmoraocts 1,32+1,35 r/cm®; pH
5,0+6,0 u Temnieparypa kpucramuzanuu -2,2+2,7°C.
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B uwerBeproii rnase nuccepranuu «Pa3padorka cmocoda mory4eHus: XJopar
KAJbUMI-MAarHUEBOro AedouaHTa Ha OCHOBE PacTBOPA XJIOPHAOB KaJbLUA,
MarHusi M XJIopata HATpus» (PU3MKO-XMMHUYECKUM METOAOM OOOCHOBAaHA U
pa3paboTaHa TEXHOJIOTHS TMOJYYEHHUs XJIOpaT KalblHii-MarHueBoro nedoiraHTa
Ha OCHOBE XJIOpaTa HaTpUs U pacTBOPA XJIOPUIOB KaJbIUs U MATHHUS.

s pU3HKO-XMMHUYECKOT0 OOOCHOBAHUS TMpollecca TMOJy4YeHUs XJiopaT
KaJIbLM-MarHueBoro JedoianaHTa Ha OCHOBE NPOJYKTOB COJITHOKHCIOTHOTO
pa3lIoKEHUs JOJOMUTAa W XJOpaTra HATpUs H3y4Y€HA pPACTBOPUMOCTb U
B3aMMOJECTBUE KOMIIOHEHTOB B BOJHBIX CHCTEMAX, BKIHOYAIOMINX XJIOPUABI U
XJIOpaThl KajblWs, MarHus W HATpus B IMIHPOKOM TEMIEPATYPHOM U
KOHIICHTpallMoHHOM uHTepBasie. PactBopumocts B cucreme MgCl-CaClz-H,O
u3ydyeHa C TOMOLIbI0O CEMU BHYTPEHHUX paspe3oB. Ha ¢azoBoil nuarpamme
COCTOSIHMSL JTaHHOW CHUCTEMBI pa3rpaHUYEeHbl TOJA KPUCTAJUIM3ALMM: JIbJA,
JBEHAIIIATH-, BOCBMHU- M HIECTUBOJHOIO XJIOPUAA MAarHus, IIECTU-, YETBIPEX- U
IBYXBOJAHBIX  ¢GoOpM  XJIopHJa  KajlblMsg W COEJUHEHUs  COocTaBa
2MgCly'CaCly 12H20 (puc. 5).

CacCl,, %
Q|| 80
==
o
o
©
o \_
o,
F | 60+
O [45.4
]
vind
e ———
-29.7°4
on
=
vil €| 40+
o
©
© —
\ %! -49.7
v 20
\ —==
T T T T T T T T
H,O 207355 [-167 T34 44 \ 60 80 MgCl,, %
MgCl,-12H,0 MgCl,-8H,0 MgCl, -6H,0

| 11 11 v

Puc. 5. Ilosiurepmuyeckas AuarpaMmMa pacTBOPMMOCTH CUCTEMbI XJIO0PUJ
KAJbIUA - XJIOPUJ MAarHUA - BOJA

OOHapy’>XeHHOE COCMHEHWE BBIJACICHO B KPUCTALUIMYECKOM BHUJE U
UISHTA(PUITMPOBAHO XUMUYSCKUM U PEHTTeHO(PA30BbIM METOIAMH aHAIU3A.

Cucrema [56,06%CaCl,+40,77%MgCl,+3,17%NaCIl] - NaClOs-H,O
HCCJIeIOBaHA C TIOMOIIBIO IECSATH BHYTPEHHUX pa3pe3oB (puc. 6).
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[36,06%CaCl,#40,77%MgCl#3,1 T eNaCl]

-12H,0

MgcCl,

T m | LM I | T T
O 1 1 0 p, W60 8 NaClO, wac. %

Puc. 6. Iloiutepmudeckasi qMarpaMmMa pacTBOPUMOCTH CHCTEMBI
[56,06%CaCl,+40,77%MgCl2+3,17%NaCl]-NaClO3z-H-.0

Ha ocHoBe momutepM pacTBOPUMOCTH OMHAPHBIX CUCTEM M BHYTPEHHUX
pa3pe3oB MOCTpOEHA MOJUTEPMHUYECKas TuarpaMma pPacTBOPHUMOCTH CHUCTEMBI
[56,06%CaCl,+40,77%MgCl,+3,17%NaCl]-NaClO3-H,O ot Temmeparypsl
nonHoro 3amep3anus (-37,0°C) no 100°C), Ha KOTOpOUl pa3rpaHUYEHbI MO
KpUCTAJUIM3AIUH JIbJ1a, TBEHAIIATUBOAHOTO XJIOPUIAa MarHusl, XJiopata HaTpHUs U B
KauecTBe HOBOM (pa3wl Xjopuja HATpHsS. AHAIU3 TUArpaMMbl pACTBOPUMOCTH dTOM
CUCTEMBI TIOKA3bIBAE€T, YTO C TIOBBIIICHUEM TEMIEPAaTypbl M KOHIEHTPAIUH
HCXOJHBIX KOMIIOHEHTOB HAONIOMAETCS pACHIMPEHUE TIONs KPUCTALTU3AINH
XJIOpUZa HATpHs, TO €CTh C IOBBIIMICHUEM TEMIEPATYpPbl KOHBEPCHS XJIOPHUAOB
KaJIbIIMsl 1 MarHusi ¢ XJIOPaToOM HATpHsl B BOJAHOW Cpelie MPOTEeKaeT Oojee MOITHO.
D10 00yCiaBIMBAET BO3MOXKHOCTHh TOJYYECHHs] pPAcTBOpa XJIOPATOB KaJbIIHS,
MarHus 1 BelaeleHus xjaopuaa Hatpus npu 90-100°C.

OcCHOBBIBasiCb Ha pe3yJbTaTbl MCCJIEAOBAHUW PACTBOPUMOCTH  BBIIIE-
YKa3aHHBIX CHCTEM HM3Y4Y€H MPOLIECC KOHBEPCHHM MPOAYKTOB COJITHOKHUCIOTHOTO
pa3liokKEHUs J0JOMUTA, T.€. XJIOPUAOB KalblUsi U MarHus B XJIOPAThl KaJbLUs U
MarHuss B 3aBUCUMOCTH OT TEMIEpPATypbl M MPOJOIKUTEIBHOCTH IIpoliecca.
KonBepcuto npoBoammm npu temmneparypax 50, 75, 90°C u mpoaonKUTETbHOCTH
30, 60, 90 u 120 munyt. IIpouecc KOHBEpCUM MPOAYKTOB PA3IIOKEHUS TOJIOMHUTA C
XJIOpATOM HATpUsl MPOBOAWICS C BBINIAPKOM MM O€3 BBINIAPKU PAcTBOPOB.
PesynbTaThl uWccnenoBaHMl mpoliecca KOHBEpCMHM 0O€3 BBINApKM PacTBOPOB
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ITOKA3aJI1, 4YTO MaKCUMaJIbHas cTeneHb KoHBepceuu npu 90°C B teuenue 120 MuUHYT
coctaBisier mia goinomurta «lllopcy» — 58,93%, a nna nonmomura «Ilaukamapy» —
57,44%. JlanpHeunniee yBeIMYEHUE NMPOAOJDKUTEIBHOCTH IPOLECCAa MPAKTUYECKH
HE TIPUBOJINUT K MOBBIICHUIO CTEIIEHN KOHBepcHH (Tadi. 5).
Ta6auna 5
CreneHb KOHBEPCUM XJIOPH/IO0B KAJIbLIUA U MATHUS B XJI0PAThI B 3AaMCHUMOCTH
OT TeMIIePaTypPhbl U NPOAOJIKHUTEIBHOCTH Npouecca 0e3 BHINAPKH PacTBOPOB

Temrnepa- Bpewms, Coneparnue Crenens, Oueprus aktuBanuy, | 1g(Co- Cy)
Typa, Y XJIOpaTOB KaJbIUs U KOHBEPCHUHU 3
°C TMHH. | s JnKoit dase, % Co. % (Ea- 10°) xJIDK/moutb) | (cpennee)
J111 KOHBEPCHH XJIOPHIOB KaJIbIIUS M MarHus, MOJIy4eHHBIX U3 fAojgomuTa «Illopcy»

60 7,20 18,67

50 90 10,91 28,31 1,474
120 12,38 32,12
60 11,66 30,26

75 90 15,84 41,11 22,503 1,407
120 17,58 45,62
60 16,23 42,11

90 90 21,46 55,68 1,317
120 22,71 58,93

J11st KOHBEPCHH XJIOPHIOB KaNIBIIUSA M MarHus, TIOJTy4eHHBIX U3 gosomuTa «Ilaukamap»

60 7,01 18,20

50 90 10,63 27,59 1,478
120 12,07 31,31
60 11,37 29,50

75 90 15,44 40,07 22,338 1,412
120 17,14 44,47
60 15,82 41,05

90 90 20,92 54,27 1,327
120 22,14 57,44

C 1enplo MOBBILIEHHUS CTEIIEHM KOHBEPCUU XJIOPUIIOB KaJblUsl W MarHus
JAHHBIM MPOLECC U3YUYMIIM C BBINTAPKOM pacTBopa. lIpy mpoBeneHUn KOHBEPCUU C
BBINIAPKOW, 3HAYMUTENIBHO YCKOPSIETCA HMHTEHCUBHOCTH IIpoIllecca, O YeM
CBUJICTENBCTBYIOT JAaHHBIC MpuBeNeHHbIe B Tabn. 6. Tak, mpu Temmneparype 50°C
yepe3 60, 90 u 120 MuHYT cTeneHb KOHBEPCUU XJIOPUIOB KaJbLMS U MarHus C
BBITIAPKOM 1O CpaBHEHHWIO C KOHBepcueil 0e3 Beimapku yBeiauwumBaetcs B 1,30;
1,24 u 1,18 pa3. C yBennueHUEM TeMMEpaTypbl YCKOPSETCS MPOLECC KOHBEPCHUHU.
IIpu temnepatype 90°C B Teuenwe 120 MHHYT AOCTUraeTrcsi MakCHUMalbHas
cTerneHb KoaBepeuu — 79,27%.

Ha ocHOBe mMONy4YEeHHBIX HSKCIEPUMEHTANbHBIX JaHHBIX PACCUUTAHBI
KOHCTAHThl CKOPOCTH M TOPAJIOK PEAKIUU KOHBEPCUHU, KaXKYIIAACS HHEPIHs
AKTUBAIINH, TEMIIEPATypHBIN KO3(PPUIIMEHT CKOPOCTH KOHBEPCUHU. Y CTAHOBJICHO,
YTO MPOLIECC KOHBEPCHM XJIOPUAOB KaJbI[Msi U MarHusi C XJIOPaTOM HaTpus B
BOJHON cpeie NOpU NPOBEACHUU O€3 BBIMAPKA U C BBINAPKOM pPacTBOPOB
YAOBJIIETBOPUTENIHHO ONMUCHIBACTCS KHUHETUYECKUM YPAaBHEHUEM MEPBOTO MOPSIIKA.
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Taoauna 6
CTreneHb KOHBEPCHH XJIOPU/I0B KAJIBIMSI M1 MATHHUS B XJIOPATHI B
3aBHCUMOCTH OT TeMIIEPATYPbI U MPOAOKUTEIHLHOCTH MPOIECCA ¢ BLINMAPKOWH

PacTBOPOB
Temnepa- B Conepxxanue Crenenn 1a(Co- C
Typa, peMiL |y XJIOPATOB KaJblLUs U KOHBEPCUH Jmep H;,m axrusaiuy, |lg(Co- C:)
°C TMAH. | e JHIKof pase, % Co % (Ea- 10°) xJIDK/moutb) |(cpemuee)
JUJ1s KOHBEPCHH XJIOPUIOB KAJIBLIMSI M MAarHUs, MOJTy4eHHbIX U3 gonomuTta «Lopcy»

60 12,90 24,31

50 90 18,64 35,13 1,582
120 20,17 38,02
60 24,32 45,83

75 90 31,98 60,27 29,325 1,411
120 35,18 66,31
60 31,88 60,08

90 90 40,03 75,45 1,254
120 42,06 79,27

J11sl KOHBEPCHH XJIOPUJIOB KAJIBIIUSI M MATHUS, TTOJTyYeHHBIX U3 gonomuTa «llaukamapy

60 12,58 23,70

50 90 18,17 34,24 1,586
120 19,66 37,06
60 23,70 44,67

75 90 31,17 58,75 29,392 1,424
120 34,29 64,63
60 31,07 58,56

90 90 39,59 74,62 1,267
120 41,62 78,44

CoracHO TOJYYEHHBIM JaHHBIM, SMIIMPUYECKOE YPaBHEHHE AppeHuyca Jis
M3y4EHHOTO IIpoIiecca KOHBEPCHMM 0€3 BBINAPDKU pAacTBOpa HPHHUMAET BHI:
lg K = —3,372988681—1174,774084 % MK =0423654-10° - exp (WLT%Z%) (1),
a 11l KOHBEPCUH C BBIIAPKOM pacTBOpa:

IgK = —1,752790061—1530,933618 % M K =17,668917-10" -exp (M) (2).

Ha ocHoBe ypaBHenuét (1) u (2) paccuuTaHbl KOHCTAHTBI CKOPOCTH
KOHBEPCUU I PA3IUYHBIX TEMIIEpaTyp W TeMIeparypHbid KodhPUImeHT
cKopocTu KoHBepcuu Tabn. 7. CoriacHO MOJYyYEHHBIM JTaHHBIM TEMIIEPATypPHBIN
KOA((PHUIMEHT CKOPOCTH peakiiii KOHBEPCHUHU TPU MOBBINIEHUU TEMIEPaTyphl Ha
10°C B uaTepBasie 50-90°C moBbIIaeTcst st caydasi ¢ Beimapkoi — B 1,2-1,6 pas.

Takum 00pa3om, U3 JAHHBIX CIEAYET, YTO JJIS MOJIYYEHHUS XJIOPATOB KaJIbIUs
M Mar"Hvsi ONTUMAJIbHBIM SIBIISIETCSI MPOBEJICHHE KOHBEPCUU IMPU MOJBHOM
COOTHOUIEHWH XJIOPUAOB KajbliUsl U MarHusg U XJjiopata HaTtpus 1:2 B TeueHue
120 munyT pu Temnepatype 90°C ¢ Belmapkou pacTBopa.
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Tabauuna 7
KoncTanTa cKOpOCTH M TeMniepaTypPHbId KO3QGHUIHEHT CKOPOCTH KOHBEPCUU
XJIOPHUA0B KAJbUUA U MATHUSA, TOJIYYeHHbIX U3 10J10MUTOB «opcy» u
«[Maukamap» ¢ XJIOPATOM HATPUS NPU PA3JIUYHBIX TEeMIEpPaTypax ¢
BbINIAPKOIl paCTBOPOB

o KoncranTa ckopoctu Temmneparypusiii K03 durment
Teunepatypa, °C konBepcnn, K102 mun™ CKOPOCTH KOHBEpcuH, (y)
«[Tlopcy»

50 0,443 -

60 0,699 1,579
70 0,956 1,367
80 1,213 1,269
90 1,469 1,212

«[Tauxkamap»

50 0,430 -

60 0,679 1,578
70 0,927 1,365
80 1,176 1,269
90 1,425 1,211

N3yuen mnpomecc (uibTpamyi pacTBOPOB U IMYJbI, O0Opa3yroOIIUXCS B
mpollecce TOJyYeHUsl XJIopaT KalblMii-MarHueBoro acedonuanta. Pe3ynbraTs
OTBITOB TIPEACTaBICHbI B TaOd. 8. YCTaHOBIEGHO, YTO MPOU3BOAUTEIHLHOCTH
¢unpTpaniun  000MX MYJBIN Majo oOTIMYaeTcs Jpyr oT jApyra. CkopocTh
bunbTpaluu MO TBEPAOW M JKUIAKOW (pazaM 3aBUCUT OT TONIIUHBI TBEPAOTO
octatka. YeM MeHbIlIE TOJIIMHA OCTaTKa, TEM BBIIIE CKOPOCTh (UIbTpaIUu
CYCIICH3HU.

Tab6auna 8

DOuIbTPYEMOCTH MYJIbIbI ¢ 0CAAKAMH XJIOPH/IA M XJIOPATA HATPUS

. é ~ e o S o o= CkopocTh (1)12/IJ'IBTpaI_II/II/I,
§ fo] 8 Z OE g}mg % g E § = i DuUIbTPYEMOCTh Kr/m” - C
= 2 © = é E as S 8 § 5 3 (®),mM*u-4 |10 TBepHOI o
= S E X = —| B R C= dasze bubTpary
ITynbmia ¢ ocajkaMu XJIOpU/Ia HATPUS
150 0,147 | 10 4.4 153,20 0,7075 1,3643
90 200 0,147 | 14 6,0 196,93 0,6737 1,1517
300 0,147 | 18 7,5 243,21 0,6551 1,1197
ITynbria ¢ ocajkaMu XJIopara HaTpHst
150 0,147 | 11 4,6 130,19 0,6751 1,2403
20 200 0,147 | 16 6,4 158,57 0,6189 1,0036
300 0,147 | 21 8,2 187,82 0,5894 1,0002

U3 atoro cneayet, 4To (PUIBTPAIUIO MYJIBITBI C OCAIKAMU XJIOpUA U XJIopaTa
HaTpusi HEOOXOAMMO MPOBOAUTH C PErYJIUPOBAHUEM TOJIIUMHBI CIIOS TBEPAOTO
ocTaTKa 3a CYeT M3MEHEHHUS CKOPOCTH BpalieHus BakyyM (uiabTpa. BrrsicHena
11e7eCO00pa3HOCTh (PMIIBTPAIIMU MYJIBIBI ¢ OCaaKaMu xjopuaa Hatpus mpu 90°C,
OXJIAKJICHUS TIOJIYYeHHOTO MaTO4HOTrO pacTtBopa a0 20°C u BBIIEICHUE W3 HETO
M30bITKA XJIOpaTa HATPHsl, BO3BPAILIAEMOr0 B IEPBOHAYAIIbHBINA IMKI KOHBEPCUHU.
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Ha ocHoBe pe3ynbTaTOB BBINIEU3TOKEHHBIX MCCIEIOBAHUN MpeioKeHa
MPUHIUNUAIbHAS ~ TEXHOJOTMYECKass CcXeMa TMOJyYeHHs XJIOpaT KaJbIui-
MarHueBoro Jnedonmanta (puc. 7). TexHomoruyeckas cxema COCTOUT H3
CJIEIYIOIMX OCHOBHBIX CTaJIUM:

3arpyska xjiopata HaTpus B 0ak aiis noiaydeHus 60% -HOro pacTBopa;

3arpys3ka B peakTtop-ucnapurenb-kpuctamuiuzarop (PUK) 60% -noro xmopara
HaTpust u 35-37% -HOro pacTBOpa XJOPUIOB KalbIMsl M MarHus, MpPOBEACHHE
KOHBEPCHUHU C BBIITAPKOM;

bunpTpalusa MyJdbIbl U OTIAEICHUE KPUCTALIMYECKOrO XJIOpUJa HaATPUS;
OXJIaXJEHWEe MATOYHOTO pacTBopa, (QUIbTpalus MYJIbIBI U OT/CJICHHE
U30BITOYHOI'0 KPUCTATUTMYECKOTO XJI0paTa HaTpus,

3aTapuBaHUE TOTOBOTO NPOJAYKTa —  XJOpaT  KaJbIMHA-MarHUEBOTO
nedonuaHra.

[IpenynoxxeHHass TEXHOJIOTUSI TOJYYEHHS XJIOpaT KaJlbI[Mi-MarHUEeBOTO
nedonuaHTta anpoOuUpoBaHa HAa YKPYIMHEHHOW J1TabOpaTOpHON  YCTaHOBKE
naboparopuu aehonumantoB MOHX AH PVY3 u Ha ONBITHO-TIPOMBINICHHOM
yctaHoBKe AQO «®epranaa3or». HaiineHbl OCHOBHBIE TEXHOJOTHYECKHE
napaMeTpel  MOJy4eHUss HOBOro jaedonuaHta W HapaOOTaHbl  OIBITHO-
IPOMBIIIJIEHHBIE TAPTUU MTpoAyKTa B Koauuectse 1100 kr.

[Tomyuennsiii  nedonuant «®Panllep» wumeer coctaB, %: 37,0+41,0
> Ca(ClO3),+Mg(ClO3)2; 1,5 NaCl; 6,0-8,0 Y (CaCl,+MgCl,), ero mioTHOCTH
1,49 r/em®; pH 4,0+4,5 u TeMnepaTypa kpucTammszauu 12,0+12,5°C.

Ha ocHOBe mpoaykTa COJIIHOKMCIOTHOTO Pa3JIOAKEHHs JOJIOMHUTAa U XJiopaTa
HATpUsS PACCUMTAaH MaTepUaIbHBIN OanaHC MPOW3BOJICTBA OJHON TOHHBI XJIOpAaT
KaJIBLINII-MarHUEBOTO nedoynanra. [IpousBeneH OPUEHTUPOBOYHBIN
HSKOHOMHYECKUN pacueT S()PEKTUBHOCTU OpraHU3alMi TPOU3BOJCTBA XJIOpAT
Kanpluii-maraueBoro nedonmanta. CebectomMocTh 1 TOHHBI KHUIKOTO XJIOpAT
MaraueBoro nedonuanta, npousBoaumoro Ha AQO «®depraHaazor» Ha OCHOBE
XJiopaTa HATpUsl U UMIIOPTHOrO Oumodura, 1Mo Chipbio cocTariseT 2408,88 Tric.
CyM. A TIpW OpraHu3alMK MPOU3BOJICTBA MpeajiaraeMoro naedoinaHnTa Ha OCHOBE
MECTHOTO CBIpbS Ce0ecTOMMOCTh | TOHHBI HOBOTO Je(OJuaHTa IO CHIPHIO
coctabut 1376,28 ThIC. CcymM, uto Ha 1032,6 TBIC. CyM [ICIIEBIE.
[TpousBoauTENLHOCTH AeicTBYIOMmEro nexa xuakoro XMJI - 11800 1/rox. Ilpu
ATOM HCTHONb3yeTcss Oumodput B KommdectBe 8850 ToHH Ha cymmy 4779 ThIC.
noimapoB CIIIA wmm 13381,2 MaH. cyM. A OpW OpraHu3al MPOU3BOJCTBA
npearaemoro aedonauanta MomHOcTh0 11800 T/roa UCmonb3yroTcs JOJIOMUT B
konuyectBe 4012 tonH Ha cymmy 120,36 MiH. cyM U coliiHasi KUCJIOTa B
konndectBe 8614 Tonn Ha cymmy 6003,5 muH. cym. [lpu 3TOM 0O1IHEe 3aTpaThl MO
OCHOBHOMY CBIPbIO COCTaBISAIOT 6123,86 MiH. cyM. Takum 00pa3zom, opraHuzaius
MPOU3BOJICTBA XJIOPAT KaJblUM-MarHueBOro nedoauaHTa Ha OCHOBE MECTHOIO
CBIPbs TTO3BOJIUT CO3KOHOMHUTH TOJBKO MO ChIpblO 7257,33 MIH. CyM, T.€. OKOJO
54%. [IpenmyiiecTBOM XJIOpAT KaIbIIUH-MarHUeBOTO A€ OJIMaHTa SBISICTCS TAKKE
To, 49ro OH coaepxut 37,0-41,0% nmeicTByrOmEero BemiecTBa, T.e. Oolee
KOHIICHTPHPOBAaHHBIM, dYeMm okuakuii  XMJI, comepxkammii  35,0-36,0%
JIEUCTBYIOIIETO BEIIECTRA.
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Puc. 7. IIpuHIUMNNATbHAS TEXHOJOTHYECKAsI CXeMa MOJIy4YeHHUs XJI0paT KajablHii-MarHueBoro aedojuanTa
1 - Gak mj1s pacTBOpeHHs Xyopara Hatpus; 2 - OydepHusiii 6ak; 3 a/b - menrpobekHbie Hacochl; 4; 7; 27 — TEMIOOOMEHHHMKH, 5 - peakTop-
ucnapurenb-kpucramumsarop (PUK); 6 - nupkynsuuonssiii Hacoc; 8§ — koHaeHcaTtop; 9 — akektop; 10 - xoHmeHcatop cmemienus; 11 - Gak s
KOoH/ieHcaTa; 12 - BakyyMHbIi Hacoc; 13; 21 - BakyyMHBbIe JeHTOUHble GUibTphl, 14; 15 — peakropsl; 16; 22 — cenaparopsl; 17; 23 — BEHTUIATOPHI
18; 19; 24; 26 — cOopHuku; 25 -3atapuBatorias yctaHoBka;VP4 - naceimennsiii map; CD4 — xonpencar; DI - muctunnmpoBaHHas BoOJa;

CW - o6opotras Boga; XKM - pactBop xmopunoB kanbius u maraus; NX - NaCl na anexkrpommsz; XN - NaClOs.
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B naron rmaBe gucceprannn  «ArpoxXuMHYecKas I(PpPeKTHBHOCTH,
IKOJIOT0-TOKCUKOJIOTnYecKasi XapaKTepUCTHKA Npe110KeHHOT 0
nedonuanTa» TPUBEICHBI PE3YIHTATOB DKCIEPUMEHTA MO (PUBUKO-XUMUYECKUM,
HKOJIOIO-TOKCUKOJIOTUYECKHM  CBOMCTBaM, arpoXuMuyeckod 3(@PeKTUuBHOCTH,
YCTOMYHUBOCTH XJIOPATHOTO HMOHA, TUIOTHOCTH, BSI3KOCTU U cpenbl (pH) pabounx
pactBopoB Aedonuanta «Daunled».

ATpOXMMHYECKHE UCTIBITAaHUS Ha J1ePOJIUUPYIONIYI0 aKTUBHOCTD JIeoJInaHTa
«Dan/led» 6putn ipoBeaeHbl B 2011-2015 rogax Ha nossax GpepMepcKux Xo3sMcTB
Tamkentckol, Auauxanckoit, depranckoit odmacTe, a Takke HAYYHO-OMBITHBIX
cranuuax HHUMCCABX Annmxkanckol, ®epranckod u CypxaHAapbHHCKOU
obmacteii B  MEJIKOJACISIHOYHBIX W TPOU3ZBOACTBEHHBIX  YCJIOBHUSAX  Ha
CPEIHEBOJIOKHUCTBIX COPTAaxX XJOMYaTHUKA «AHIWKaH-36», «AHAMKaH-35,
«Hamanran-77», «C-6524», «HaBpy3», «¥Y3IIMTU-2010». MHoroseTHue
UCTIBITAaHUSL  J1e(OJIMUPYIONIEH  aKTUBHOCTH  XJIOpaT  KaJbIIMI-MarHueBOTO
nedonuanta «®Pan/led» Ha pazTUUYHBIX CcopTax XJIOMYATHUKA W Pa3IMYHBIX
MOYBCHHO-KJIMMATUYECKUX  YCIIOBHSX TIOKa3alM BBICOKYIO 3(PGhEKTUBHOCTH
npenaparta. Ycra”HoBieHo, 4Tto npemnapat «®anlledh» npu Hopmax pacxojaa
6,0-7,0 n/ra Ha XJIONMMYATHHUK JEHUCTBYET «MSTKO» M BbI3bIBaeT 86-92% -oe
omajicHue JUCTheB, MPOTUB 79-80% neicTBus 3TasioHHOTO Acdonuanta. Hapsay ¢
9TUM, OTMEUYEHO TOJIOKHUTEIbHOE BiusHUE mpenapara «Danlled» Ha mporecc
yCWICHUsT (PU3HOJOTHUECKUX MPOIECCOB, YCKOPEHHS CO3pEBaHUS KOPOOOYEK U
HAKOIUICHUS ypOXkasl XJIOMKa-ChIpla. 3a CYET COXPAHEHUSI HAKOILJIEHHOI'O YypoKas
ypOKaltHOCTh XJIOMMYaTHUKA OblJIa B CpeJHEM BhbIlIE Ha 2,1 1/ra, M0 CPaBHEHHIO C
KOHTPOJIEM.

Ecnu x mpumepy cuuTaTh 4TO TOJ0OBOM OOBEM IOCEBOB XJIOMYATHHKA B
cpendem oxsatbiBaeT 1000 ra, To mis ero obpabotkm HeobOxomumo 9000 kr
K. XMJ[ Ha cymmy 21679,92 man. cym mwmm 9000 kr dan/lep Ha cymmy
12386,57 mmH. cyM. To ecTh CTOMMOCTh OOpPaOOTKM ITOCEBOB XJIOMYATHUKA
npemapatoMm «®an/ledh» 0O CpaBHEHHIO C JKUIKUM XJIOpaT MAarHUEBBIM
nedonuantom Aemiesne Ha 9293,355 mun. cyMm (B 4,0 pas, 75%).

OgHuM W3 BaXKHEHIIUX TpeOOBaHM, NPEIBABIIEMBIX K JAeQoiuaHTaM,
ABIIAETCS MX O€30MaCHOCTh M0 OTHOIICHUIO K JIIOJISAM, TETIJIOKPOBHBIM KUBOTHBIM
U OKpyXaromierh cpene. TOKCHKOJIOTMYECKHE MCCICHOBAaHUSA XJIOpaT KallbIWi-
MarHueBoro  aedonmaHTa, TMPOBEJECHHBIE COBMECTHO C  COTPYIHUKAMH
nabopatopun HaydHo-McCClie1oBaTeIbCKOTO WHCTUTYTa CAHUTAPUU, TUTHUEHBI U
npod3aboneBannii MunucTepcTBa 3npaBooxpaHeHus Pecrnyonuku Y30ekucTaH,
nokaszanu, 4to nedonmant «Dan/led» orHocuTcs k IV kmaccy omacHocTH
MaJIOTOKCUYHBIX TIpemapatoB. Pa3paboranbl «MeToaudeckue pPeKOMEHIAIHNH 10
OXpaHe OKPYXaIoIlleil cpeibl U 3J0POBbsl HACEJIEHUS MPU MPUMEHEHUU B CEIBCKOM
xo3stiicTBe nedommanta an/led». Jedommant «DPanlled» npomén BceCTOpOHHME
arpoxumMuyeckue ucnbiTanuss U ['ocxumkomuccuein PecnyOnuku VY30ekuctan
PEKOMEHI0BaH K HIMPOKOMY MPUMEHEHHIO B CEIbCKOM XO35MCTBE B KAaueCTBE
nedoauaHTa.
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SAKVIIOYEHUE

Ha ocHoBe mpoBeIEHHBIX HUCCIEAOBAHUN IO JOKTOPCKOM AUCCEpTalMU Ha
Temy “Pa3paboTka TEXHOJIOIMM TOJYyYEHHUS XJIOpaT KaJbLUH-MarHUEBOTO
Ae(oauaHTa Ha OCHOBE MECTHOT'O CBIPbs” IIPECTABIECHbI CIEAYIOIUE BbIBOBI:

1. ObocHOBaHA aKTyaJbHOCTh U HEOOXOAUMOCTb HPOBEIEHHUS Ae(osnanuu
XJIOMYATHHUKA C LEJIbI0 YCIEIIHOW U KaUeCTBEHHOW YOOPKH yposkasi B JOMOPO3HBIH
[IEPUOJ, a TaKXKe Ul PAaHHEro IPOBEACHUsS OCEHHE-3UMHUX MEPOIPUATHUM.
IToka3aHO COOTBETCTBUE HAYYHOW U MIPAKTUYECKOM 3HAYMMOCTH IPOBEAEHHBIX
WCCIICIOBAHUM TMPUOPUTETHBIM HAIPABICHUSAM pPAa3BUTHS HAYKU W TEXHOJIOTUU

pecIyOJINKY.

N3yueHsr XUMHUYCCKUH COCTaB, (U3HKO-XUMUYICCKUC u
(U3HKO-MEXaHUYECKHUE XapaKTEPUCTUKH JOJIOMUTOB MecTopoxkaeHuii «lllopcy» u
«[Taukamap».  OOpa3ipl  UMEIOT  CICAYIOIIHA  XAMHUYECKHH  COCTaB:

CaO = 30-31,5% u MgO = 19,2-19,4%, CO, = 45,0-45,5%, OKHCIIOB METaJJIOB
1,42% n oxucu xpemuus 2,87%.

2. [TpoBeieHBI UCCIICIOBaHNS, HAIIPABJICHHBIC HA H3yUCHUE TTIEHOO0Pa30BaHMUS
IpyA B3auMOJEUCTBUM Aosiomuta MectopoxacHun «llopcy» m «Ilaukamap» c
COJISHOH KHCJOTOH B 3aBHCHUMOCTH OT KOHIICHTPAIIMHM KHCJIOTBI, TEMIIEpaTyphl,
IPOJOJIKUTECIIBHOCTHA TIPOIECCa W CKOPOCTH OOOPOTOB MEIIAJIKU. Y CTAaHOBIICHO,
YTO C IOBBIIICHHEM KOHIICHTPAIlMU KHUCJIOTHI YBEIIMYMBACTCS BSI3KOCTH PacTBOpa
TO B CBOIO OuYepeb CIOCOOCTBYET YBEIMYEHHUIO KPATHOCTH U YCTOWUYHMBOCTHU
neHsl. [loBbillieHne TemMnepaTypsl IPUBOJUT K UHTEHCUBHOMY MEHOOOPa30BaHUIO,
HO YMEHBIIEHUE BA3KOCTH PACTBOPOB CHUXKAET CTAOMIBLHOCTH TEHBL. Bbicokue
000pOTHI MEMIAIKU MPUBOJAT K MEHbIIEH MPOJOIKUTEIIBHOCTU «GKU3HUY TIEHBI, a
TaKkkKe K YMEHBIICHWIO TIeHbl 3a c4eT ee pa3pyuieHus. Ha ocHoBanuu
NPOBEJICHHBIX HCCJIEIOBAHUM W YCTAHOBJIEHHBIX 3aBUCHUMOCTEH MpEIOKEHO
IPOBOAUTH MPOIECC PAIOKEHUS JOTOMHUTA COJSTHOM KUCIOTOM B JBE cTaauu (Ha
nepByto ctaauio nogaercsa 35-40% -ass HOpMa KHUCIOTHI OT OOIIETO KOJIWYeCcTBa, Ha
BTOPYIO CTaJIMIO TMojaercs octaiabHas 60-65% -as HopMma kucioTel). I[Ipu sToM
neHooOpa3oBaHue OyeT 3HAYUTEILHO YMEHBIICHO.

3. HccrnenoBaHo CONMSTHOKUCIOTHOE Pa3lioKEHUE JOJTIOMUTA B 3aBUCUMOCTH OT
KOHIIEHTpAIlMM  KHUCJIOTHI, TEMIEpaTypbl U BPEMEHU B3aUMOJACHCTBUS C
MOCJICYIONINM  OTJEJICHHEM HEePacTBOPUMOIO OCTaTKa NyTeM (QUIbTpalluy,
OTCTaWBaHUS W MEHTPU(DYTUpOBaHUS. Y CTAHOBIEHBI OCHOBHBIC KWHETUYECKUE
mapamMeTpbl Tpoliecca pas3lIoKEHUS W BBIBEJICHBI YPAaBHEHHSI 3aBHCHUMOCTH
KOHCTAaHTBI CKOPOCTH paslokeHuss W e€ Jnorapudma OT TeMIepaTypsl.
OmnpeneneHsl ONTUMANBHBIE TAPAMETPHI MPOIECCa Pa3IOKEHUs: KOHIICHTPAIIHS
HCl — 31,0%, Bpems B3ammopeciictBus 30-35 MuHYT, TeMIiepaTypa Ipoiiecca
30-40°C w mug HEmpephIBHOTO  pa3/IelieHUs HEPACTBOPUMBIX  OCTATKOB
COJITHOKHUCIIOTHOMW IYJIBITHI TPUMEHEHHUE alllapaToB EHTPOOEIKHOTO THUTIA.

[Ipennoxkena mMpUHIMIHAIBHAS OJOK CXeMa IMOJIYYCHHsI PacTBOpPa XJIOPHUIOB
KaJIbIIMs U MAarHUS IyTEM COJITHOKHCIIOTHOTO Pa3joXKeHUs mosiomMuTa. Paccunran
MaTepHATbHBINA OajaHC MOJyYeHUS OJHOM TOHHBI PACTBOPA XJIOPUIOB KAJBIUS H
marausi. CebectomMocTh | TOHHBI PacTBOpa XJIOPUAOB KaIbIUS W MarHus IO
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ChIpbl0 cocTaBisier 625284 cym, a cebGecToMMOCTh | TOHHBI HUMIOPTHOTO
oumogura, 3aB03uMoro u3-3a pyoexa — 1512000 cym. [Ipennaraemelii B kKauecTBe
CBHIPbsl, PACTBOP XJOPHUJIOB KaJIbI[USi U MarHusi MO CPaBHEHUIO C OUIIOPUTOM
neuesne B 2,4 pasa.

4. W3yuyeHbl (PUBNKO-XMMHUYECKHE JUArpaMMbl PacTBOPUMOCTH BOJHBIX
cucreM: MQCl,-CaCl,-H,0; [56,06%CaCl+40,77%MgCl,+3,17%NaCl]-NaClOs-
H20, o0060CHOBBIBAIOIIMX MPOLECC IMOJYYEHHUS XJOpaT KajJblUUNA-MarHUEeBOIO
nedoauaHTa Ha OCHOBE MPOJYKTOB COJISTHOKHCIOTHOTO Pa3fiOKEHUsl JAOJOMUTA U
XJiopaTa HaTpusl, B IIUPOKOM TEMIEPATypPHOM U KOHIIEHTPAIMOHHOM JHara3oHe.
B TtpoiiHoii cucteme, cocrosiield M3 XJIOPHUAOB KajdblUs M MarHusi yCTaHOBJICHO
obpazoBanue nBouHOW coaun 2MQCly'CaCly'12H20. B cnokHo# cucteme ¢
ydacTHEM XJIOPUIOB KaJbI[Usl, MarHuss M XJopaTa HaTpPUs YCTaHOBJIECHO
oOpa3oBaHHWE HOBOW MajOpacTBOPUMOM TBepAou ¢a3pl XJOpHaa HATPHUS, UYTO
CBUJICTEIICTBYET O MPOTEKAHUU OOMEHHOM pEeaklMM MEX]y XJIOpaToM HAaTpHs U
XJIOpUJaMU KaJbllUsl U MarHusi ¢ oOpa3oBaHUEM PACTBOPOB XJIOPATOB KaJIbIUS U
maruus. C NOBBIIICHUEM TeMIEPaTypbl KOHBEPCHUS XJIOPHUIOB KAJIBITUS U MarHus ¢
XJIOpPATOM HATPHs B BOJIHOM Cpejie MPOTEKaEeT MOTHEE.

5. TlpoBeneHbl HCCIeAOBaHUS Tpoliecca KOHBEPCUM XJIOPUIOB KaJIbIUS H
MarHus B COOTBETCTBYIOIIME XJIOpaThl Mg MectopoxacHud «lllopcy» w
«ITaukamap» B 3aBUCHMOCTH OT TeMIIEpaTyphbl U MPOJOJDKUTEIBHOCTH TIpoIlecca.
Paccunranbl 3HaYCHUST KXKYIIEHCS SHEPTUU aKTHBAIUM, KOHCTAHThI CKOPOCTH U
TEMIEPaTypHBIA KOA(DPUIIMEHT CKOPOCTH KOHBEPCHUH. Y CTAHOBIIEHO, YTO MPOIIECC
KOHBEPCHH CJIEIYET MPOBOJUTH C BBINAPKOUN pacTBOpoB Ipu temnepatype 90°C u
POJAOJKUTENILHOCTH Tiponiecca 120 MUHYT.

6. Ha ocHOBe mpOBENEHHBIX HCCIEIOBAHUIN MPENNIOKeHAa MPUHIMIHAIbHAS
TEXHOJIOTMYECKAs] CXEMa IIOJIYYEHHUs HOBOTO XJIOpAT KaJbLUUW-MarHueBOIO
nedonnanta, pacCUMTaH MaTepuadbHbI  OalaHC MPOW3BOACTBA  HOBOTO
nedonuanTta. ['o10Basi MPOU3BOAUTENHHOCTD ACHCTBYIONIETO I1eXa XKUAKOT0 XM /|
- 11800 T. Ilpu 3TOM HCHOIB3YIOT B KauyeCTBE CHIPhS HUMIIOPTHBIM OUIIOPUT B
konuuectBe 8850 ToHH Ha cymmy 4779 Thic. nomtapoB CIIA wnm 13381,2 muH.
cyMm. [lpu opranmzamnuu mpou3BOACTBa Ae(oauaHTa Ha OCHOBE MECTHOTO CHIPbs,
UCIIONB3YIOT A0JIOMUT B KosmdecTBe 4012 TonH Ha cymmy 120,36 MIH. cym H
COJISIHYIO KHCJIOTY B KonndecTBe 8614 ToHH Ha cymmy 6003,5 muH. cym. [Ipu aTom
oOmue 3aTpaThl MO OCHOBHOMY CBIPBIO COCTaBISAIOT 6123,86 MmH. cym. Takum
o0pa3oM, IpU OpraHU3aIMK MPOU3BOACTBA HOBOT'O XJIOPAT KaJIbIIMI-MarHHEBOTO
nedonranTa Ha OCHOBE MECTHOTO CHIPhSl SKOHOMHUS TOJIBKO TIO CHIPHIO COCTaBUT
7257,33 muH. cym. IlpomsBoactBo mpemapara «®Dan/led» ampobupoBano Ha
MPOMBIIIJICHHOW yCTAHOBKE M IOJIyYE€HAa ONBITHO-NPOMBIIUICHHAS MNapTUs
nedomauanTta B koymmuecte 1100 kr.

/. MHOTOI€eTHUMHU arpOXMMHYECKUMH UCTIBITAHUSMHU MPEAJIOAKEHHOTO XJIopaT
KaJIbLIU-MarHueBoro Je(oyivaHTa Ha pa3IUYHBIX CPEAHEBOJIOKHUCTBIX COpPTax
XJIOMYaTHUKA B PA3JIMYHBIX [MOYBEHHO-KJIMMATUYECKUX YCIOBHUSIX IIOKa3aHa
BBICOKAs Ae(oIuupyromas akTUBHOCTh U «MSITKOCTh» JCHCTBHS €ro Ha pacTeHUs
[0 CPAaBHEHUIO C JKUJIKUM XjJopaT MarHueBbiM jAedonuantoM. CoriacHo
pe3yabTatoB ucnbiTanuii npenapat «®Panlled» cnocoOCTBOBa YBEIUUYECHUIO
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YpOKaHOCTH XJIOMYaTHHKA B cpeaHeM Ha 2,1 n/ra. Eciu cuurtath 4TO ro/0BOM
0o0beM TMOCEBOB XJIOMYaTHUWKa B cpeaHeM oxBatbiBaeT 1000 ra, To s ero
o0pabotku HeoOxonaumo 9000 kr x. XM/l Ha cymmy 21679,92 maH. cym wim
9000 xr ®an/led na 12386,565 miaH. cym. To ecTh CTOUMOCTb OOPaOOTKHU MMOCEBOB
xjonyatHuka npenapatom «®Pan/ledp» 1O CpaBHEHUIO C JKUAKUM XJIOpaT
MarHueBbIM JeoiuanToM aemesie Ha 9293,355 muH. cym.

8. IIpoBeneHHBIMU HCCIICIOBAHUSIMU HayuHo-ucciienoBaTenbCKum
MHCTUTYTOM  CaHUTapuM, TUTHEHbl U npod3adoneBanuit  MwuHHUCTEpCTBa
3npaBooxpaHeHuss PecnyOnuku Y30eKHCTaH MO M3YYEHHIO TOKCHUKOJOTMYECKHUX
XapaKTepUCTUK XJIOpaT KalbLUW-MarHueBOro nedoiauaHTa yCTaHOBJIEHO, YTO IO
napaMeTpaM OCTpPOM TOKCHMYHOCTH IpenapaT oTHocutTcsa K IV kiaccy omacHOCTH.
WuctutytoM  paspaboranbl  «MeToAMYECKHME PEKOMEHJIAllMU IO  OXpaHe
OKpY)Karolmlel CpeAabl U 30pPOBbS HACENEHUsS NPU INPUMEHEHUUM B CEIBCKOM
xo3siictBe nedonuanta @anlled». [penapar «Dan]led» mpormien BCECTOPOHHUE
lNocxumucnweiTanust  ['ocxumkomkomuccuein  PecnmyOnuku  Y30ekuctan u
PEKOMEHJIOBaH K MPUMEHEHHUIO B CEILCKOM XO3SICTBE B KauyecTBe je(ojiMaHTa
XJIOITYATHHUKA.
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INTRODUCTION (the abstract of the doctoral dissertation)

The urgency and relevance of the topic of the dissertation. Currently, out
of 13.5 billion hectares of land of the world, 1.4 billion hectares are intended for
the cultivation of the agricultural products. High population growth and their
demands require more efficient use of land.

In the agriculture of Uzbekistan, special attention is focused on the
widespread introduction of modern agricultural technologies and improving the
ameliorative conditions of irrigated lands. The chemicals - fertilizers, growth
stimulants, pesticides, including defoliants and desiccants — are important in the
constant improvement of productivity and the improvement of soil fertility.

One of the conditions for successful and high-quality cleaning of cotton - raw
during the pre-freezing period is the defoliation of cotton. Conducting quality
defoliation makes it possible to carry out a complete cleaning of cotton in a short
time. This creates conditions for the early sowing of grain, carrying out the autumn
and winter activities and receiving an abundant harvest the following year.

Localization of the raw material bases of the production companies and the
creation of the import-substituting products on their basis, the saturation of the
domestic market needs with the consumer goods, as well as increasing the export
potential are some of the most important reforms carried out in the Republic. In
addressing this task, one of the most actual problems is the use of the products of
hydrochloric acid digestion of the local dolomite, as raw material instead of
imported «bischofite», by producing a solution of calcium chloride, magnesium
and processing them with sodium chlorate in conversion method in a low-toxicity,
high-performance new defoliants, accelerating the maturation and disclosure of
cotton bolls, thus reducing the production costs of companies and thereby reduce
the cost of the finished product.

This dissertation research to a certain extent serves to solve the tasks
stipulated in the decree of the President of the Republic of Uzbekistan Ne 4707 on
March 4, 2015 «About the measures for structural reforms, modernization and
diversification of production in 2015-2019» and the regulations of the Cabinet of
Ministers of the Republic of Uzbekistan Ne 3 of March 4, 2015 «On additional
measures of reducing the production expenditures and decreasing the production
costs in the industry», as well as in other legal documents adopted in this area.

Compliance of the research with the priority areas of science and
technology development of the Republic of Uzbekistan. This study was
conducted in accordance with the priority areas of science and technology of the
Republic «Chemical technologies and Nanotechnologiesy.

The review of international research studies on the topic of the thesis.
Research studies aimed at improving the biological, physiological and ecological-
toxicological properties of organic and inorganic defoliants, as well as to develop
technologies for their production, are held at leading research centers and higher
educational institutions of the world, including, Florida Industrial and Phosphate
research Institute (USA), Indian Council of Agricultural Research (India), Cotton
in Central China and Virulence on Selected Cotton cultivars (China), University of
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Tennessee Institute of Agriculture (USA), Cotton Research Institute in Multan and
Islamabad (Pakistan), University of Cordoba (Spain), Chinese Academy of
Agricultural Sciences (China), and the Research Institute of fertilization and Pest
Control (NIUIF, Russia), General and Inorganic Chemistry (Inorganic Chemistry,
Academy of Sciences of Uzbekistan, Uzbekistan).

As a result of the studies conducted on the production of defoliants on the
basis of organic substances and on their improvement, a number of research results
were obtained, including: to improve the physiological properties of the drug, an
organic ethrel, activated by the substances, which is a 2-chloroethylphosphonic -
C1CH,CH,P(OH),O was developed (Research center «Amhemy, USA);
thidiazuron active substance of defoliant dropp, accelerating the maturation of
cotton bolls and disclosure was synthesized (Research Center «Sheringy,
Germany); defoliant called dropp-ultra, simultaneously serving defoliation and
removal of weeds, was developed (scientific centers of joint ventures of German
firms «Hehst» and «Shering»); defolinats harveyd, Reglon and Gramoxone were
created on the basis of demetipin (Research Center «Uniroyal Chemical», United
States); pix (mepiquat chloride) - chloride, 1,1-dimethyl-piperidine was obtained
(Research Center «Basf», Germany).

In the sphere of the synthesis and improvement of production technology of
organic and inorganic defoliants, the research studies are conducted on a number
of priority areas, including for obtaining complex operating low-toxic inorganic
preparations on the basis of cyanamides, chlorate, chromate, dichromate, and
iodides; organic products with predetermined properties based on thioether,
polysulfide, sulphoxides, hydrazine derivatives, aldehydes and derivatives,
halocarboxylic acids, derivatives of carboxylic and thiocarboxylic acids,
heterocyclic and organophosphorus compounds.

The degree of the study of the problem. Cotton defoliants and their
biological, physiological and agronomic and technological aspects were periodic-
systematically studied by M.N. Nabiev, A.l. Imamaliev, T.S. Zakirov,
N.N. Melnikov, A.M. Prugalov, S.S. Rashidova, X. Kuchkarov, A.A. Umarov,
S.J. Teshaev, R.S. Nazarov, F.H. Khoshimov, F.J. Teshaev and their studies now
serve as the basis for the development of this area.

In the world, such scholars as J.C. Suttle, F.R.H. Katterman, W.C. Hall,
L.C. Brown, C.L. Rhyne conducted research on the production and development of
defoliants production technologies on the basis of organic substances.

To date, in the country, different production technologies of cotton defoliants
have been developed and introduced into production. However, the raw materials
for these defoliants were brought from abroad. The literature contains information
on the decomposition of dolomite minerals with nitrogen (M.L. Chepelevetsky),
phosphorus (A.P. Bozadzhiev, K. Uzunov, B. Mikhailov) and sulfuric acids
(LK. lrgashev). In Nigeria, the decomposition of dolomite mineral with
hydrochloric acid was studied A.A. Baba, A.O. Omipidan, F.A. Adekola). These
studies were aimed at obtaining of fertilizers and other products from inorganic
compounds. A method for producing crystals of gypsum (calcium sulphate) and
bishofit (magnesium chloride), comprising processing a semi-calcined dolomite
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with  hydrochloric acid followed by the process with sulfuric acid
(A.T. Dadakhodjaev). The ultimate goal of these studies was to obtain calcium-
magnesium chlorate defoliant.

No information is available on the scientific basis of the process and
technology of production of calcium-magnesium chlorate defoliant by the
decomposition of dolomite mineral with hydrochloric acid by producing calcium
chloride, magnesium, and its subsequent conversion to sodium chlorate.

The solution of these issues enables the creation of highly efficient low-
emission new defoliants, which accelerate the maturation and disclosure of the
cotton bolls, using local dolomite mineral, as raw material instead of imported
«bischofite», by decomposing it with the hydrochloric acid to produce calcium
chloride, magnesium, followed by its conversion of sodium chlorate.

The association of the dissertation study with the thematic plan of
scientific research activities. The dissertation work was conducted in accordance
with the thematic plan of scientific research activities of the Institute of General
and Inorganic Chemistry, Academy of Sciences of Uzbekistan on the topic of:
FA-A12-T154 «Obtaining and using low-toxic calcium-magnesium chlorate
defoliant produced on the basis of local raw materials and new, more effective
drugs on its base in agriculture» (2012-2014) and FA-A12-141 «The development
of a technology for production of new effective chlorate-containing defoliants of
complex action on the basis of the mineral resources of the republic» (2015-2017).

The aim of the research is the development of technology for obtaining low-
toxic and highly effective defoliant by the decomposition of dolomite mineral with
hydrochloric acid, followed by conversion of the resulting product with sodium
chlorate.

The objectives of the research:

to study the chemical composition, physical and chemical properties, as well
as determining the composition of dolomite deposits of «Shorsu» Fergana and
«Pachkamar» Kashkadarya regions;

to study the foaming process by decomposition of dolomite with hydrochloric
acid, and finding the ways to reduce foam;

to study of the kinetics of decomposition of dolomite with hydrochloric acid,
depending on acid concentration, temperature and duration of the process, the
study of the filtration process of the products of acid decomposition of dolomite;

developing the optimal technological regime flow sheet and material balance
of the production of calcium and magnesium chlorides;

to study of the mutual influence of the components in the systems:
MgCl,-CaCl,-H,O and [56,06%CaCl,+40,77%MgCl,+3,17%NaCl]-NaClOs-H,O
in polytermic conditions;

to study of the kinetics of conversion of chlorides of calcium and magnesium
with sodium chlorate, depending on the duration and temperature, finding the
optimum process parameters, the study of the filtering process for removal of
chloride and sodium chlorate conversion after conversion;

the development of technological schemes and compilation of the material
balance of the process of obtaining calcium-magnesium chlorate defoliant,
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development of the pilot batches of new defoliant, and conducting a range of
agrochemical and eco-toxicological tests, preparation of specifications and
technical documentation of the production process.

The objects of research are the dolomite deposits of «Shorsu» and
«Pachkamar, hydrochloric acid, calcium and magnesium chloride, sodium chlorate,
calcium and magnesium.

The subject of research is the decomposition processes of the dolomite
mineral with the hydrochloric acid, producing magnesium-calcium chlorate
defoliant by conversion of formed calcium chloride solution with a sodium
magnesium chlorate, solubility and interference of the components in complex
systems, apart from the study of chemical and physical-chemical properties of raw
materials and the finished products.

Research methods. In the dissertation, chemical and physical-chemical,
including X-ray, and thermal gravimetric visual-polythermal methods of analysis
were applied.

Scientific novelty of research is as follows:

for the first time, the possibility of obtaining a new calcium-magnesium
chlorate defoliant using raw materials obtained on the basis of hydrochloric acid
decomposition of the local dolomite instead of imported bishofit was determined;

the optimal technological parameters of the process of decomposition of
dolomite with hydrochloric acid: concentration HCI — 31,0%, the reaction time of
30-35 minutes, the temperature of the process 30-40°C were set and the total
extraction of CaO and MgO is 99,42-99,60% were proven;

new data were first obtained on the interaction of components in complex
water systems consisting of chloride and calcium chlorate, magnesium and sodium,
as a result of which the solubility diagrams are constructed polythermal and the
possibility of obtaining a new calcium-magnesium chlorate defoliant was
scientifically proven;

the optimum parameters of the conversion process of the solution of calcium
and magnesium chloride with sodium chlorate, were determined;

the activation energy, order and the constant speed of the conversion process
were determined, their temperature dependence was set , as a result of which the
technology for production of a new type of calcium-magnesium chlorate defoliant
was developed.

The practical results of the research are as follows:

the development of the production technology of calcium and magnesium
chloride by hydrochloric acid decomposition of the local dolomite minerals, which
completely replaces the imported raw materials - bischofite;

the technological scheme and the material balance of the production of new
calcium and magnesium chlorate defoliant was produced and optimal technological
parameters of the process were proposed;

in the experimental plant of JSC «Ferghanaazot», 1100 kg of an experimental
batch of new defoliant was produced; agrochemical testing was conducted, and it
was recommended for use in agriculture as a defoliant.

The reliability of the results of the research. The results, used by the
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chemical (analytical chemistry) and physicochemical (X-ray diffraction,
thermogravimetric, visual-polythermal) methods were confirmed by aggregated
and pilot tests, as well as recommendations for use of the proposed drug in
agriculture as a defoliant of cotton.

Scientific and practical significance of the research results. The scientific
significance of the research is to identify the basic laws in the process of
manufacture of calcium and magnesium chloride by hydrochloric acid
decomposition of dolomite and conversion of the sodium chlorate decomposition
products; in obtaining new data on the mutual solubility of the components in
complex water systems consisting of chloride and calcium chlorate, magnesium
and sodium, which serve as the scientific basis for the technology of the new
calcium-magnesium chlorate defoliant.

The practical significance lies in the fact that the technology for the solution
of calcium chloride and magnesium by hydrochloric acid digestion of dolomite
was developed and, calcium and magnesium chlorate defoliant on its basis. The
results of agrochemical tests have shown high efficiency of the obtained defoliant
and it is recommended for use in agriculture. After the organization of production
of the defoliant the need for purchases of magnesium raw materials — bischofite for
currency is eliminated and the republic will be provided with a new effective
defoliant.

The implementation of research results. The defoliant «FanDef» is
included in the list of drugs approved for use in agriculture by State Chemical
Commission of the Republic of Uzbekistan (reference on April 13, 2016
Ne2-5-60); the methodological guidelines for the environmental and human health
protection were developed for using the defoliant FanDef in agriculture and were
approved by the Ministry of Health of the Republic of Uzbekistan (18 November
2015);

the practical implementation of the technology of obtaining calcium and
magnesium chlorate defoliant carried out in joint-stock company «Ferghanaazot»
and 1100 kg of pilot batch was produced (reference JSC «Ferghanaazot» on
January 8, 2016 Ne37/97); According to the proposed technology by using local
raw materials instead of imported bishofit, another new effective calcium and
magnesium chlorate defoliant is produced.

Approbation of the results of the research. Key provisions of the
dissertation were reported and discussed at the International scientific-practical
conferences: «Development of effective technology of mineral fertilizers and
agrochemicals of new generation and their application in practice»
(Tashkent, 2010); «The urgent problems of chemistry and chemical technologies»
(Khorezm, 2011); «The actual problems of the development of chemical science,
technology and education in the Republic of Karakalpakstan» (Nukus, 2011);
«The introduction of new, efficient agro-technologies in agriculture» (Tashkent,
2011); «Green Chemistry for Sustainable Development» (Samarkand, 2012);
«Modern technologies and innovations of the mining industry» (Navoi, 2012);
«The protection of the environment and using the natural resources reasonably»
(Fergana, 2012); «The new composite materials on the basis of organic and
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inorganic ingredients « (Tashkent, 2012); «Materials of the regional Central -
Asian International Conference on Chemical Engineering» (Moscow, 2012);
«The significance of increasing the productivity of the soil, implementing resource
saving agro-technologies in the growth of cotton and plants in the cotton category»
(Tashkent, 2012); «Modern trends in technical sciences (11)» (Ufa, 2013); «Modern
equipment and technologies of mining - metallurgical industry and their
development» (Navoi, 2013); «The prospects of the development of cotton
production of Uzbekistan» (Tashkent, 2014); «Modern urgent problems of the
natural sciences» (Aktobe, Kazakhstan, 2014); «International Scientific Review of
the Problems and Prospects of Modern Science and Educationy» (Boston, 2016r); at
the scientific seminar of the Scientific Council on 16.07.2013.K/T.14.01 at the
Institute of General and Inorganic Chemistry, the academy of Sciences of
Uzbekistan, the Research Center of Polymer Chemistry and Physics, Tashkent
Institute of Chemical Technology and Tashkent State Technical University on
March 10, 2016.

Publication of the research results. On the topic of the dissertation,
31 scientific papers were published, including 12 national and 3 international
journals, recommended by the Higher Attestation Commission of the Republic of
Uzbekistan for the publication of basic scientific results of doctoral dissertations.

The structure and volume of the dissertation. The structure of the
dissertation consists of an introduction, five chapters, conclusion, list of references,
applications. The volume of the dissertation is 167 pages.

THE MAIN CONTENT OF THE DISSERTATION

In the introduction, the urgency and relevance, the purpose and objectives of
the study are explained, the object and the subject are characterized, compliance
with the priority areas of Science and Technology of the Republic are described,
the scientific novelty and practical results of the study are outlined, the scientific
and practical significance of the results, practical application of research results,
information on published works and the dissertation structure are revealed.

In the first chapter «The current state of the cotton defoliation» is a
literature review on the current state of the production and use of cotton defoliants,
in particular the treatment of physiological processes in the defoliation of cotton,
the characteristic of defoliants on the basis of organic and inorganic compounds is
given. The comprehensive information on chemical and physical-chemical studies
on the creation, development, obtaining chlorate containing defoliants were
provided. The methods and technologies of producing chlorate containing
defoliants were separately considered.

The analysis of the literature suggests the need to find local raw materials for
the synthesis of high-performance and «soft» acting calcium-magnesium chlorate
defoliant from local natural dolomite, by decomposing its hydrochloric acid and
subsequent conversion of the decomposition of the products with sodium chlorate.
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In the second chapter of the dissertation named «The properties of raw
materials and methodology of conducting experimentsy, the characteristics of
the objects of research, in particular dolomite deposits of «Shorsu» Ferghana
region and «Pachkamar» Kashkadarya region, as well as hydrochloric acid,
calcium chloride, magnesium and sodium chlorate were given.The methods of
chemical and physical-chemical, physical and mechanical analysis, as well as the
methodology of experimental research to develop effective chlorate-containing
defoliants were provided.

The chemical composition of dolomite deposits «Shorsu» Ferghana region
and «Pachkamar» Kashkadarya region were determined (Table. 1).

Table 1
The chemical composition of dolomite samples (mass %)
Content in % on air dry matter

The name of the E 5
deposits of o %é:Jr%évCC)c‘)_\‘%Q\,é“Lgé“
dolomite 8235?:"""_32'_2¥'£50

IEL) wn
«Shorsuy» 31,48 119,17 |0,32|0,29|0,25|2,87 | 0,01| 0,02 0,05 0,15|0,03|0,3 | 45,0
«Pachkamar» 30,02 |19,36 |0,39|0,24|0,25(2,74 | 0,01| 0,03 0,25 0,10/0,15|0,3 | 45,4

The data of the X-ray and thermal analysis of the samples of dolomites of
«Shorsu» and «Pachkamar» confirm the results of the chemical analysis on the
high content of carbonates of calcium and magnesium in natural dolomite.

The results of the study of physical and mechanical properties of dolomite are
shown in Tables 2.

Table 2
Variability of the physical and mechanical properties of dolomites depending
on humidity
S Humidity, %
Technological indicators 10-15 [ 20-22 | 24-25
«Shorsuy

Density (on average), g/cm? 2,74 2,80 2,83

The bulk weight, g/cm?® 1,23 1,26 1,31

The natural angle of repose, degree 39,6 41,1 42,2

Flowability, sec. 15,0 18,0 20,0
«Pachkamar

Density (on average), g/cm? 2,74 2,82 2,85

The bulk weight, g/cm?® 1,23 1,26 1,31

The natural angle of repose, degree 38,7 40,2 41,4

Flowability, sec. 14,0 18,0 19,0

In the third chapter, «The study of the process of producing calcium and
magnesium chlorides by hydrochloric acid decomposition of dolomite» the
process of decomposition of dolomite «Shorsu» and «Pachkamar» with
hydrochloric acid to produce calcium and magnesium chlorides was studied.
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Acid processing of the highly carbonated dolomites is accompanied by
foaming. As the parameters which characterize the foaming process, the
multiplicity of the forming foams and the duration of its existence, the time of its
«lifey were taken. The study of the foaming capacity of the dolomite samples was
carried out at 10-30°C by using hydrochloric acid of 25.0%, 31.0% and 35.0% of
concentration and rate of the stirrer speed of 250-300 rev / min. the dependence of
the foaming capacity of the dolomite «Shorsu» on the hydrochloric acid
concentration and temperature of the process is shown below in Figure 1, and that
of «Pachkamar» shown in Table 3.

Table 3
The dependence of the foaming capacity of dolomite on the concentration of
hydrochloric acid and the process temperature

) Temparature, °C
The name of the Concentration 10 20 30
deposits of dolomite HCI, %
Hs T,C Hs T,C Hs T,C
25,0 9,49 968 13,14 890 15,21 670
«Shorsuy» 31,0 13,11 | 1530 | 16,29 | 1300 | 18,05 | 1200
35,0 18,81 | 2700 | 21,23 | 2200 | 23,03 | 1820

From the provided data it follows that with increasing acid concentration, the
multiplicity of foam and the time of its «life» increase. With the increase of acid
concentration from 25.0 to 35.0%, the multiplicity of the foam increased 2.0 times
on avarage and the time of its «life» 2.8 times. The results of the research on the
study of the effect of temperature on the process of foaming during hydrochloric
acid processing of the dolomites show that with increasing temperature the
multiplicity of foam increases and its stability decreases.

The disperse composition of dolomite also effects on the foaming. For
example, at the decomposition of dolomite «Shorsu» with particle size of 0,1+-0,9

mm, the foam multiplicity (Hs) is 2.7 times more than the decomposition of its
particle of +5+=-7 mm. This phenomenon is primarily due to the fact that the

simultaneous release of carbon dioxide by small fraction is much higher than by a
large one. Thus, the decomposition of highly carbonate dolomite with hydrochloric
acid copious foaming occurs, which depends on the multiplicity of acid
concentration, temperature of the process and fineness dolomite.

There are various ways to suppress foam. Using mechanical action on the
foam by changing the paddle speed can easily destroy its structure. For this
purpose, the change of the multiplicity of foam during the decomposition of raw
material by hydrochloric acid, depending on the acid concentration and the time of
decomposition at 750 rpm stirer speed and 1000 rev/min was studied. Thus, at the
stirrer speed of 750 rev/min and the concentration of acid of 31.0% in 30 seconds
period of time, the multiplicity of the foam reaches 12.1 cm, and at 1000 rev/min it
was 6.7 cm, which is less than about 2 times. This shows that the more the speed of
the stirrer, the less the stability and time of «life» of the foam. Based on these
studies it was found out that the increase of the concentration of hydrochloric acid
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increases the multiplicity of foam, which is associated with the increase of solution
viscosity. Increasing the temperature of the process results in intensive foaming,
but decreasing the solutions viscosity decreases the foam stability. High speed of
the stirrer leads to shorter «life» of the foam, and also to the reduction of foaming
due to its destruction. But in any case, the foam multiplicity exceeds the values of
9,3-10,2 (Fig. 1).
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Fig. 1. The dependence of the foam multiplicity on hydrochloric acid
concentration and the duration of decomposition of dolomite stirrer speed at
1000 rev/ min.

This rate is high and can lead to a decrease in the productivity of the
equipment in which dolomite decomposition process is carried out. In the
decomposition of dolomite «Pachkamary» a similar pattern is observed, indicating
the proximity of its composition with dolomite «Shorsu». To eliminate the
abundant foam it is appropriate to conduct the decomposition process of the raw
material in two stages. In the first stage of the process it should be carried out in a
screw mixer of 35-40% of the norm of hydrochloric acid of the stoichiometric
amount. This means that in a screw mixer, 35-40% of CO2 will be removed from
the raw material. In the second stage of the process of decomposition rate of the
resultant pulp remaining of the hydrochloric acid is 60-65%. Thus, foam will
significantly be reduced.

For the physical-chemical grounding of the process of obtaining calcium and
magnesium chlorides, the kinetics of the decomposition of these dolomite deposits
was studied. The decomposition process is studied depending on the HC1
concentration and temperature (Fig. 2). When decomposing the dolomite «Shorsu»
with 25.0% hydrochloric acid for 5 minutes, the degree of decomposition (D) is
90.12%, in 30 minutes it is 96.74%, such as an increase in the degree of
decomposition of dolomite by 6.62% is observed. Upon decomposition of dolomite
with 31.0% of HCI for 5 minutes, the degree of decomposition (De) is 89.44%, in
30 minutes it is 96.12%, such as the degree of decomposition of dolomite
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increased by 6.68%. Upon decomposition of dolomite with 35.0% of HCI for
2 minutes, degree of decomposition (De) is 78.20%. With increasing reaction time
from 5 to 30 minutes, the recovery rate of CaO and MgO is increased 1.1 and
1.2 times, respectively.

An important factor, which determines the decomposition degree of dolomite,
Is temperature. Thus, at 20°C upon decomposition of dolomite of 35.0% of
hydrochloric acid for 1 minute 77,90% CaO and MgO is extracted into the
solution, at 40°C, the indicator increases by 4.02%, and at 60°C by 11,06%. The
same pattern is observed upon the decomposition of dolomite of 31.0 and 25.0% of
hydrochloric acid.
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Degree extraction CaO and MgO, %

Time, min

1-25,0%; 2 —31,0%; 3 - 35,0%
Fig. 2. The extraction degree of CaO and MgO in the solution upon the
decomposition of dolomite «Shorsu» depending on the time, temperature and
concentration of hydrochloric acid

Fig. 2 shows that the Kinetic curve of decomposition of dolomite is of a
two-stage process. That is, at the beginning of the process the speed is determined
by the rate of chemical reaction of the acid with dolomite (kinetic region ranging
from 0 to 75.0% solution of the extraction XCaO and MgQO), and then the speed of
diffusion of acid to dolomite and reaction products in solution become the limiting
factor.

The dependence of the 1gKgecomp ON time can be described in three areas: the
Kinetic - I, intermediate - Il and diffusion - I11. In the regions | and Il1, dependence
of IgK on 1/T is close to a straight line, so the process is described by the kinetic
equation of the first order.

According to experimental data reaction rate constant and the activation
energy of the decomposition process for dolomite «Shorsu» were calculated
(tab. 4).
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Table 4
The dependency of the rate constant and the activation energy on the

temperature
25,0% HCI 31,0% HCI 35,0% HCI
T,°C| I/T-10° 1 > > 1
K-10%,t+ |Ea, kcal/mole| K-10%,t~ |Ea, kcal/mole] K-10%,t* | Ea, kcal/mole

10 3,5 0,68121 0,64712 0,59731

2,21736 2,53821 3,0503
20 3.4 0,71098 0,68239 0,63676
30 3,3 0,74229 0,71942 0,68067

2,06099 2,19766 2,40425
40 3,2 0,77864 0,74841 0,71468
50 3,1 0,81772 0,79503 0,75740

1,60729 1,70165 2,10193
60 3,0 0,85569 0,83914 0,80564

The constant of the speed of the decomposition reaction of dolomite “Shorsu”
depending on the temperature obeys the Arrhenius equation and the empirically
expressed by the following equations:

9876 10798
for 25,0% HCI K = 31,05-¢ 7 ; for 31,0% HCI K = 3382.¢ 7 ; for 35,0%
12635

HCI K=13573.¢ 7 .
The calculations according to the equations of the values of IgK for 30°C and
40°C, fit well on the graph (Fig. 3).
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1-35,0%; 2-31,0%; 3-25,0%

Fig. 3. The dependency of the reaction rate constants of the decomposition of
dolomite «Shorsu» on the temperature and the concentration of hydrochloric
acid

Fig. 3 shows that the dependence of the reaction rate constant on temperature
Is expressed by a straight line. Thus, based on the results of laboratory tests on the
decomposition of dolomite with hydrochloric acid, the following optimal
technological parameters of the process were set: concentration of HCI 31,0%, the
reaction time 30 minutes, temperature 30-40°C. The results of the experimental
studies on the Kkinetics of hydrochloric acid decomposition of dolomite
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«Pachkamar» are identical to the results of «Shorsu» obtained in the study.

In order to obtain a clearer solution of chlorides of calcium and magnesium,
after the hydrochloric acid decomposition of dolomite, it is necessary to separate
the solid phase from the resulting pulp. The process of separating the insoluble
residue from the acid decomposition products of dolomite was studied using the
methods of filtration, sedimentation and centrifugation. Comparative tests have
shown the feasibility of devices using centrifugal forces. To separate the products
of hydrochloric acid decomposition pulp of dolomite, the experiments to study the
process of clarification of hydrochloric acid pulp of the dolomite flour were
conducted on a model hydrocyclone installation. The obtained results showed that
within 4 minutes of the precipitation rate of the particles of dolomite of the
hydrochloric acid decomposition with hydrochloric acid with a concentration of
25.0, 31.0 and 35.0 are respectively 59.73%, 59.36% and 58.21. And for 20
minutes, these values are respectively 99.87, 99.84 and 98.46%.

On the basis of the obtained results, process flow diagram form of a solution
of calcium chloride and magnesium is proposed. The scheme consists of the
following stages:

the two-stage decomposition of dolomite mineral with hydrochloric acid;

the purification of the resulting suspension of insoluble residues by
centrifugal force, neutralization of the purified solution of calcium and magnesium
chlorides using CaO until pH of 5.0-6.0, purification of waste gas.

The developed technology has been tested on the enlarged laboratory setup of
the Institute of General and Inorganic chemistry of the Academy of Science of the
Republic of Uzbekistan and in the pilot plant of JSC «Farg'anaazot». The pilot
batches of chloride solution of calcium and magnesium were released. The
material balance of the production of a ton of chloride solution of calcium and
magnesium from hydrochloric acid was calculated. The economic calculation on
raw materials, according to which the cost of one ton of calcium and magnesium
chloride solution is 625,284.0 soums, was produced. Figure 4 is a schematic block
diagram of the production of the solution of calcium and magnesium chloride.

HCI (35,0%) Dolomite

CO;
0,73299 t 0.34043 t
v
0,28965 1 Screw mixer
H20 0,05426 t 0
poe 057582t R 000084 ¢
— "| Hydrocy
Concentrator ~ clone §
N
0,53792 t g _ S
— o
\ 4 \ d v v
g Collector for
co: ps . 1,0t 0
0,10097 t Reactor |- =} Neutralizer XKM

Fig. 4. Schematic block diagram for the production of the solution of calcium
and magnesium chloride
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The resulting solution of calcium and magnesium chloride has the following
composition, %: 35,0:37,0 > CaCl,+MgCly; 0,15+0,2 NaCl, its density
32+1,35 glcm?®; pH 5,0+6,0 and crystallization temperature of -2,2+2,7°C.

The fourth chapter of the thesis named «The development of a method for
producing calcium-magnesium chlorate defoliant based on the solution of
chlorides of calcium, magnesium and sodium chloratey is devoted to physical
and chemical substantiation and development of technology for calcium and
magnesium chlorate defoliant based on sodium chlorate and the solution of
calcium and magnesium chlorides.

For physical-chemical grounding of the process of producing calcium-
magnesium chlorate defoliant on the basis of the products of hydrochloric acid
decomposition of dolomite and sodium chlorate, the solubility and interaction of
the components in aqueous systems, which include chlorides and chlorates of
calcium, magnesium and sodium in a wide temperature and concentration range
were studied. The solubility in MgCl,-CaCl,-H,O system was studied using seven
internal incisions. At a phase diagram of the state of the current system, the
crystallization fields are delineated: Ice, twelve-, eight-, and hexahydrate
magnesium chloride, six-, four- and dihydrate forms of calcium chloride and
compound composition of 2MgCl,-CaCly'12H20 (figure 5.).

CacCl,, %

80—

CaCl,-2H,0

60
145.4

CaCl,-4H,0

VIl

-29.7°¢4

v 40+

CaCl,-6H,0

Vi -49.7

==

"MgClL,, %

MgCl, -12H,0 MgCl, -8H,0 MgCl,-6H,0

Fig. 5. The polytermic diagram of the solubility of the system of
calcium chloride, magnesium chloride-water

Discovered compound was isolated in crystalline form and identified by
chemical and X-ray techniques of analysis.
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The system of [56,06%CaCl,+40,77%MgCl,+3,17%NaCl] - NaClOs;-H,O
was studied using ten internal incisions (figure 6).

[56,06%CaCl,+40,77%MgCl#3,17%NaCl]

-12H,0

MgcCl,

i ! | LI I | T | .
HO 1 12 0 g V60 80 NaClO,, weight %

Fig. 6. The polytermic diagram of the solubility of the system of
[56,06%CaCl,+40,77%MgCl2+3,17%NaCl]-NaClO3z-H-0O

On the basis of polyterm solubility of the binary systems and internal
incisions the polytermic diagram of the solubility of the system
[56,06%CaCl,+40,77%MgCl,+3,17%NaCl]-NaClO3-H,O at the temperature of
complete freezing (-37,0°C) to 100°C, in which the field of ice crystallization was
delineated along with twelve aqueous magnesium chloride, sodium chloride and a
new phase as sodium chloride, was established. The analysis of the solubility
diagram of the system shows that with increasing temperature and concentration of
the starting components, extension of the crystallization filed of sodium chloride is
observed, that is, with increasing temperature the conversion of chlorides of
calcium and magnesium with sodium chlorate in an aqueous medium proceeds
more completely. This leads to the possibility of obtaining the solution of calcium,
magnesium chlorate and the release of sodium chloride in the solid phase at
90-100°C.

For obtaining the chlorate of the calcium-magnesium defoliant based on the
results of the studies of the solubility of the above mentioned systems, the process
of conversion of the products of the acid decomposition of dolomite such as
chlorides of calcium and magnesium in the magnesium and calcium chlorate,
depending on the temperature and the duration of the process was studied. The
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conversion was carried out at temperatures of 50, 75, 90°C and the duration of the
experiments was 30, 60, 90 and 120 minutes (Table. 5).
Table 5
The dependence of the degree of conversion of chlorides of calcium and
magnesium in chlorates on the temperature and the duration process without
residue of solutions

Activation
Temperature, 108 Duration, Coptent ) chlorates_of The degr(_ee of energy, | 1g(Co- C2)
o 10 .~ ’|calcium and magnesium| conversion 3
¢ TIN5 liquid phase, % Cw, % | (Fa'10%) | (average)
’ ’ kd/mole)
For the conversion of chlorides of calcium and magnesium derived from dolomite «Shorsu
60 7,20 18,67
50 3,10 90 10,91 28,31 1,474
120 12,38 32,12
60 11,66 30,26
75 2,90 90 15,84 41,11 22,503 1,407
120 17,58 45,62
60 16,23 42,11
90 2,75 90 21,46 55,68 1,317
120 22,71 58,93
For the conversion of chlorides of calcium and magnesium derived from dolomite «Pachkamary
60 7,01 18,20
50 3,10 90 10,63 27,59 1,478
120 12,07 31,31
60 11,37 29,50
75 2,90 90 15,44 40,07 22,338 1,412
120 17,14 44,47
60 15,82 41,05
90 2,75 90 20,92 54,27 1,327
120 22,14 57,44

The process of the conversion of the products of dolomite decomposition with
sodium chlorate was carried out using solutions without residue or with residue.
The study results of the conversion process with no residue solutions showed that
the maximum degree of conversion at 90°C for 120 minutes of dolomite for
«Shorsu» is 58.93%, for dolomite «Pachkamar» it is 57.44%. Further increase of
the process duration practically does not increase the extent of conversion.

In order to increase the degree of conversion of calcium and magnesium
chlorides, current process was studied with the residue of the solution. During the
conversion with the residue, the intensiveness of the process is greatly accelerated,
as evidenced by the data presented in Table 6. Thus, at a temperature of 50°C at
60, 90 and 120 minutes the degree of conversion of calcium and magnesium
chlorides with residue increased by 1.30; 1.24 and 1.18 times compared to without
residue conversion. With an increase in temperature the process of the conversion
increases and the degree of water removal increases. At a temperature of 90°C for
120 minutes, the maximum degree of conversion of 79.27% is reached.
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Table 6
The dependence of the degree of conversion of chlorides of calcium and
magnesium in chlorates on the temperature and the duration process with
residue of solutions

Activation
Temperature, 1T 10 Duration, Clof‘te”‘ z chlorates_ of :’he degrge energy, | 19(Co- Cv)
oC -10 T, min. ca c_:lur_n a_nd magnesium|oT conversion (Ea'l()s) (average)
In ||qU|d phase, % Cq, % kd/mole)
For the conversion of chlorides of calcium and magnesium derived from dolomite «Shorsu»
60 12,90 24,31
50 3,10 90 18,64 35,13 1,582
120 20,17 38,02
60 24,32 45,83
75 2,90 90 31,98 60,27 29,325 1,411
120 35,18 66,31
60 31,88 60,08
90 2,75 90 40,03 75,45 1,254
120 42,06 79,27
For the conversion of chlorides of calcium and magnesium derived from dolomite «Pachkamary
60 12,58 23,70
50 3,10 90 18,17 34,24 1,586
120 19,66 37,06
60 23,70 44,67
75 2,90 90 31,17 58,75 29,392 1,424
120 34,29 64,63
60 31,07 58,56
90 2,75 90 39,59 74,62 1,267
120 41,62 78,44

On the basis of experimental data, constant of the rate and order of the
conversion reaction, the apparent activation energy, temperature coefficient of the
conversion rate were calculated. It was found that the process of conversion of
calcium and magnesium chlorides with sodium chlorate in an aqueous medium
during the process without residue and with residue is satisfactorily described by
the Kinetic equation of the first order. According to the obtained data, the empirical
Arrhenius equation for the studied conversion process without residue, solution

takes the form:

IgK = —3,372988681—1174,774084-Tl and K =0,423654-10" -exp(—5375’7T66208

) (D),
and for the conversion with residue, solution takes the form:

IlgK :—1,752790061—1530,933618-_I_i and K =17,668917-10"° -exp(@) 2).

On the basis of the equations (1) and (2) the conversion rate constants are
calculated for various temperatures and the temperature coefficient of the
conversion rate (Table. 7). According to the obtained data, the temperature
coefficient of the reaction conversion rate increases in the case of a residue - in
1,2-1,6 times with increasing temperature in the range of 10°C in the interval of
50-90°C.
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Table 7

The constant of the rate and the temperature coefficient of the rate of
conversion of chlorides of calcium and magnesium obtained from dolomite
with sodium chlorate at different temperatures with residue solutions

Temperature, °C Constant of the con_version rate, The temperature coefficient of the
: K102 min'? conversion rate, (y)
«Shorsu»

50 0,443 -

60 0,699 1,579
70 0,956 1,367
80 1,213 1,269
90 1,469 1,212

«Pachkamary

50 0,430 -

60 0,679 1,578
70 0,927 1,365
80 1,176 1,269
90 1,425 1,211

Thus, the results of studies shows that to obtain calcium and magnesium
chlorate it is optimal to conduct the conversion at a 1: 2 molar ratio of calcium and
magnesium chloride and sodium chlorate for 120 minutes at a temperature of 90°C
with residue of solution.
The filtering process of the solutions and pulp, generated during the
production of calcium-magnesium chlorate defoliant, was studied. The results are
shown in the Table 8. It is found that the filtration performance of both pulps
differs little from each other. Filtration rate of the solid and liquid phases is
dependent on the thickness of the solid residue.

Table 8
Filterability of the pulp with the precipitation of sodium chloride and chlorate
S . Filtration speed,
- o o 2.
E B 7| 2 82 e N o
g Eg| 25| 5 s £ = Filterability _
o Ca | 8= Eo® =532 (F),m*u-u on solid N
£ s | )| E = 7 C On filtration
> = A o O~ phase
— < < <
|_
The pulp with the precipitation of sodium chloride
150 0,147 | 10 4.4 153,20 0,7075 1,3643
90 200 0,147 | 14 6,0 196,93 0,6737 1,1517
300 0,147 | 18 7,5 243,21 0,6551 1,1197
The pulp with the precipitation of sodium chlorate
150 0,147 | 11 4,6 130,19 0,6751 1,2403
20 200 0,147 | 16 6,4 158,57 0,6189 1,0036
300 0,147 | 21 8,2 187,82 0,5894 1,0002

The smaller the thickness of the residue, the higher the rate of filtration of
suspensions. From this it follows that with the filtering pulp chloride and sodium
chlorate precipitation should be carried out with regulation of the layer thickness of
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the solid residue by changing the rotational speed vacuum filter.

Based on the results of the above mentioned studies, we proposed the basic
technological scheme of obtaining calcium-magnesium chlorate defoliant (Fig. 7).
The scheme of the technology consists of the following main stages:

loading sodium chlorate into the tank to obtain a 60% solution;

loading the reactor-evaporator-crystallizer (REC) with 60% sodium chlorate
and 35-37% solution of calcium and magnesium chloride, conducting the
conversion with residue;

filtration of the pulp and parting crystalline sodium chloride; cooling the stock
solution;

bagging of the finished product - calcium-magnesium chlorate defoliant.

The proposed technology of producing calcium-magnesium chlorate defoliant
was tested on enlarged laboratory setup of the Institute of Organic and Inorganic
Chemistry laboratory and pilot production plant JSC «Ferghanaazot»

The main technological parameters of obtaining a new calcium-magnesium
chlorate defoliant were discovered and pilot batches of the proposed defoliant in
the amount of 1100 kg were released.

The obtained defoliant «FanDef» has the composition, %: 37,0-41,0
Y Ca(ClO3),+Mg(Cl0Os),; 1,5 NaCl; 6,0+8,0 Y (CaCl,+MgCly), density1,49 g/cm?;
pH 4,0+4,5 and crystallization temperature of 12,0+12,5°C.

On the basis of the product of the hydrochloric acid decomposition of
dolomite and sodium chlorate, material balance of the production of one ton of
calcium and magnesium chlorate defoliant was calculated. The tentative definition
of the economic efficiency of the organization of production of
calcium-magnesium chlorate defoliant based on sodium chlorate and chlorides of
calcium and magnesium of the obtained hydrochloric acid decomposition of
dolomite was produced. The net cost of 1 ton of liquid magnesium chlorate
defoliant produced by JSC «Ferghanaazot» based on sodium chlorate and imported
bischofite on the basis of raw materials is 2408.88 thousand soums. And with the
organization of production of calcium-magnesium chlorate defoliant based on local
raw materials, the cost of 1 ton of new defoliant on raw materials will be
1376.28 thousand soums, which is 1032.6 thousand soums cheaper. Performance
of the existing plant of liquid HMD is 11800 tons/year. This is used as a raw
material in the amount of imported bishofit 8850 tons for the sum of 4779
thousand USD or 13381.2 million soums. With the organization of production on
the proposed technology with the capacity of 11800 tons/year, dolomite in the
amount of 4012 tons worth 120.36 million soums and hydrochloric acid in the
amount of 8614 tons in the amount of 6003.5 million soums are used on the basis
of local raw materials. Total costs for raw materials constitute the 6123,86 million
soums. Thus, the organization of production of calcium-magnesium chlorate
defoliant based on local raw materials, the savings only for raw materials will be
7257,33 million soums such as about 54%. The advantage of calcium-magnesium
chlorate defoliant is also the fact that it contains 37,0-41,0% active ingredient, i.e.
more concentrated than the HMD which contains 35,0-36,0% active ingredient.
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Figure. 7. The technological scheme of obtaining calcium and magnesium chlorate defoliant.

1- tank to dissolve sodium chlorate, 2— buffer tank, 3 a/b— centrifugal pumps, 4, 7, 27— heat exchangers, 5- reactor-evaporator-crystallizer (REC),
6— circulation pump, 8- capacitor, 9— ejector, 10— mixing condenser, 11— condensate tank, 12— vacuum pump, 13, 21— vacuum belt filters,
14, 15-reactors, 16, 22—separators, 17, 23—ventilators, 18, 19,24, 26—collectors, VP4— saturated steam, CD4— condensate, DI- distilled water,
CW-cooling water, XKM- solution of calcium and magnesium chloride, NX — NaCl electrolysis, XN — NaClOs

75



In the fifth chapter of the dissertation «The agrochemical efficiency, eco-
toxicological characteristics of the proposed defoliant» the experimental results
on the physical-chemical, eco-toxicological properties, agrochemical efficiency,
sustainability of chlorate ion, density, viscosity, and environment (pH) of the
solutions of the defoliant «FanDef» are provided.

The agrochemical tests on the defoliating activity of the produced defoliant
«FanDef» were carried out in 2011-2015 on the farms fields of Tashkent, Andijan,
Ferghana regions as well as by scientific and experimental stations of Andijan,
Fergana and Surkhandarya regions in small and production environments on cotton
varieties of «Andijan-36», «Andijan-35», «Namangan-77», «S-6524», «Navruzy,
«UzPITI-2010». Long-term tests of defoliating activity of calcium-magnesium
chlorate defoliant «FanDef» on different cotton varieties and different soil and
climatic conditions have shown high efficiency. It was found that the drug
«FanDef» at a rate of 6.0-7.0 I/ha acts «softy for cotton and cause
86-92% retracement defoliation, against 79-80% for the reference defoliant. At the
same time, the positive effect of the drug «FanDef» on the process of strengthening
of physiological processes, accelerating the ripening of the shells and accumulation
of cotton crop were noted. It is noted that by storing the accumulated cotton crop,
yield was on the average 2.1 kg/ha higher compared with the control.

If we assume that the annual cotton crop on average covers 1000 hectares,
then it is necessary to process 9000 kg HMD in the amount of 21679,92 million
soums or 9000 kg FanDef in the amount of 12386,57 million soums. Such as the
cost of processing the cotton crop using «FanDefy is 9293.355 million soums
(4.0 times, 75%) cheaper compared with using liquid magnesium chlorate
defoliant.

One of the most important requirements for the defoliant is their safety to
humans, warm-blooded animals and the environment. Toxicological studies of
calcium-magnesium chlorate defoliant «FanDef» conducted with the participation
of the staff of the Laboratory of «Scientific - Research Institute of Sanitation,
Hygiene and Occupational Diseases» of the Ministry of Healthcare of the Republic
of Uzbekistan, showed that the defoliant «FanDef» belongs to the hazard class 1V
of low-toxicity drugs. «The methodological guidelines for the protection of the
environment and public health when defoliant FanDef is used in agriculture” was
developed. The defoliant «FanDef» passed comprehensive agrochemical State
Chemical Testing and State Chemical Commission of the Republic of Uzbekistan,
and is recommended for wide use in agriculture as a defoliant.

CONCLUSION

Based on the conducted study of the doctoral dissertation on the topic of
«Development of technology for obtaining calcium-magnesium chlorate defoliant
based on local raw materials,» the following conclusions are presented:

1. The urgency and the need for defoliation of cotton with a view to a
successful and high-quality harvest in pre-frosty period, as well as for carrying out
the early autumn and winter activities were substantiated. The scientific and
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practical significance of the study in the priority areas of Science and Technology
of the Republic was defined.

Chemical composition, physical-chemical and physical-mechanical properties
of dolomite deposits «Shorsu» and «Pachkamar» were studied. The samples have
the following chemical composition: CaO = 30-31,5% and MgO = 19,2-19,4%,
CO; = 45,0-45,5%, metal oxides of 1,42% and silicon oxide of 2,87%.

2. The research was conducted, aimed at studying the foam by reacting
dolomite deposits «Shorsu» and «Pachkamar» with hydrochloric acid, depending
on acid concentration, temperature, process time and stirrer speed. It was found
that with increasing acid concentration increases the viscosity of the solution and
in turn contributes to the multiplicity and stability of the foam. Increasing
temperature leads to an intense foaming, but the decrease in viscosity of solutions
decreases foam stability. High speed of the mixer leads to shorter «life» of the
foam as well as to reduce the foam due to its destruction. Based on the studies and
established relationships, it is proposed to conduct a process of decomposition of
dolomite with hydrochloric acid in two steps (the first step is 35-40% rate of the
total amount of acid, in the second stage the remaining 60-65% rate acid is fed). As
a result, foam will be significantly reduced.

3. Hydrochloric acid decomposition of the dolomite was studied, depending
on acid concentration, temperature and reaction time followed by separation of the
insoluble residue by filtration, centrifugation and sedimentation. The basic kinetic
parameters of the decomposition process were set and equations depending on
speed constant of decomposition and its logarithm of temperature were withdrawn.
The optimum parameters of decomposition were determined: concentration
HCI - 31.0%, the reaction time of 30-35 minutes, the process temperature of
30-40°C and for the continuous separation of insoluble residues of hydrochloric
acid application apparatus of the centrifugal type.

A schematic block diagram of obtaining the solution of calcium and
magnesium chloride by hydrochloric acid decomposition of dolomite was
proposed. The material balance of producing one ton of calcium magnesium
chloride solution was calculated. The cost price of 1 ton of calcium and
magnesium chloride for raw materials is 625,284 soums, while the cost of 1 ton of
imported bishofit imported from abroad - 1.512 million soums. The solution of
calcium and magnesium chloride, proposed as a raw material, is 2.4 times cheaper
compared to bishofit.

4. The physical-chemical solubility diagrams of water systems were studied:
MgCl,-CaCl,-H,0;[56,06%CaCl,+40,77%MgCl,+3,17%NaCl]-NaClO3-H,0,
justifying the process of obtaining calcium-magnesium chlorate defoliant on the
basis of the products of hydrochloric acid decomposition of dolomite and sodium
chlorate in a wide temperature and concentration range . In the ternary system
consisting of calcium and magnesium chloride, the formation of double salt
2MgCl,-CaCly-12H,0 was set. In a complex system involving calcium and
magnesium chloride and sodium chlorate formation of a new set soluble solid
sodium chloride was determined, which indicates the occurrence of exchange
reaction between sodium chlorate, and calcium and magnesium chlorides to form
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chlorates solutions of calcium and magnesium. As the temperature increases the
conversion of chlorides of calcium and magnesium with sodium chlorate in an
agueous medium flows better.

5. There have been carried out the process of the calcium and magnesium
chlorides corresponding to chlorates for the «Shorsu» and «Pachkamar” deposits,
depending on the temperature and duration of the process. The activation energy,
speed constant and temperature coefficient of the conversion process were
calculated. It was determined that the conversion is to be conducted at a
temperature of 90°C and duration of 120 min with evaporation of the solution.

6. Based on the studies, the basic technological scheme of the new
calcium-magnesium chlorate defoliant was suggested. The material balance of
production of a new defoliant was calculated. The production power of the existing
plant of HMD is 11800 tons/year. As a raw material, imported bishofit of
8850 tons in the sum of 4779 thousand USD or 13381.2 million UZS is used. As a
result of the organization of the production on the basis of local raw materials,
dolomite in the amount of 4012 tons worth 120.36 million UZS and hydrochloric
acid in the amount of 8614 tons worth 6003,5 million UZS are used. Thus, the
organization of the production of new calcium-magnesium chlorate defoliant on
the basis of the local raw materials will result in savings of 7257,33 million soums
on raw materials. The defoliant “FanDef” was tested by producing in the industrial
devices and the experimental sample in the amount of 1100 kg was produced.

7. Many years of agrochemical tests of proposed chlorate of calcium-
magnesium defoliant on various upland cotton varieties in different soil and
climatic conditions showed high activity and «softness» of its action on the plants
as compared to the liquid magnesium chlorate defoliant. According to the results
of the tests, «FanDef» contributed to an increase in cotton yield by an average of
2.1 I/ha.

If assumed that the annual cotton crop on average covers 1000 hectares, then
9000 kg. HMD in the amount of 21679,92 million soums or 9000 kg FanDef on
12386,565 UZS is needed for its process. Thus, the cost of processing the cotton
crop using «FanDet» is less 9203,55 million soums compared to liquid magnesium
chlorate defoliant.

8. It was determined by the studies, led by the Research Institute of
Sanitation, Hygiene and Occupational Diseases of the Ministry of Health of the
Republic of Uzbekistan to study the toxicology of calcium and magnesium
chlorate defoliant that in terms of the parameters of acute toxicity the drug belongs
to a hazard class of V. The Institute developed «Guidelines for the protection of
the environment and public health when using the defoliant FanDef in agriculturey.
The drug «FanDef» underwent extensive State Chemical Tests of the State
Chemical Commission the Republic of Uzbekistan and recommended for use in
agriculture as a defoliant of cotton.
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